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. Metallic Abrasives in Sand Blasting 


The operation of cleaning castings for various 
purposes, by sand or shot blasting, has steadily 
grown into a process of major importance in 
foundry practice. All the various types of plant 
designed for this purpose use abrasive material 
in granulated form, the most important of which 
are the various forms of round and angular 
metallic and silica abrasives. Figures relating 
to the comparative value of metallic and silica 
abrasives are not only scarce in foundry litera- 
ture but are difficult to obtain experimentally. 
For this reason an article in a recent issue of 
our French contemporary, ‘‘ La Revue de Fon- 
derie Moderne,’’ is of considerable interest, as 
it describes the results obtained over a long 
period in the use of both metallic abrasives and 
sand for blasting purposes. The results detailed 
were obtained from the cleaning department of a 
large works handling from 2,500 to 3,500 tons 
per month of steel forgings and iron castings. 

The experience over a period of ten months, 
during which period a total of 32,000 tons of 
material was cleaned by shot blasting, showed 
an average consumption of 205 grams of abrasive 
per 100 kilogrammes of forgings, and 380 
grammes per 100 kilogrammes of cast iron cast- 
ings. The higher consumption figures for cast- 
ings is due largely to the fact that some abrasive 
remains in the interior portions of the castings 
and is not wholly recovered. On the basis of 
1,000 kilos per ton these figures are approxi- 
mately equal to 4} lbs. of abrasives per ton in 
the case ef forgings, and 8} lbs. per ton in the 
case of castings. 

For the cleaning of 32,000 tons of mixed forg- 
ings and castings during the ten months’ period 
approximately 3,832 tons (383 wagons of 10 tons) 
of sand would have been required. The quantity 
of metallic abrasive necessary, however, was 
slightly less than 100 tons, and it is claimed 
that there is a considerable saving in handling 


and storage charges in favour of metallic abra- 
sives. On the basis of these figures one ton of 
metallic abrasive is approximately equal to 38 
tons of sand. In addition to the economies 
realised by the use of metallic abrasive, much 
better results in appearance and finish were ob- 
tained, and articles which presented difficulties 
in cleauing with sand were cleaned easily when 
metallic abrasive was used. A point of con- 
siderable interest regarding the wear of the pro- 
jection nozzles was noted. This was much less 
in the case of metallic abrasive than when sand 
was used, and on an average the wear was only 
one-fifth of that obtained with sand. Some 
results were obtained which showed also a saving 
in compressed air in favour of metallic abra- 
sives. Over a period of two successive years 
with a correction for tonnage treated, a saving 
in air consumption of 15 to 20 per cent. was 
obtained over that used in the case of sand. 


Shortage of Leaders 


A fact which will be readily confirmed by any- 
body holding an official position in the foundry 
industry is the large demand for men at the 
present time to take leading positions in the 
industry. This demand arises both at home and 
abroad, particularly in the dominions and 
colonies, which look to the home country for a 
source of supply. The iudustrial situation in 
general causes great difficulty in meeting require- 
ments, and although this applies to leaders and 
workmen alike, it is to the former that we are 
now directing attention. During the slump 
there was very little scope for development in 
the trade and many left it. Those who remained 
in it had less than normal opportunity of gaining 
experience, and the consequence is that the pre- 
sent demand, which has so rapidly grown, exists 
in the presence of a very limited supply. Is there 
any solution? The men who are needed are 
those with experience and as things are at pre- 
sent the only way to get them is to tempt them 
away from somebody else at higher salaries. We 
are, of course, entirely in favour of the progres- 
sive improvement by able men who move from 
one sphere of activity to another, but the many 
changes which are likely to take place during 
the present scramble will probably react against 
the best interests of men themselves, because 
sooner or later when retrenchment follows boom 
there is bound to be readjustment. Something 
like the stability and outlook of a professional 
service seems called for, especially as a wide 
range of knowledge, in addition to experience, 
is now demanded from foundry managers. The 
most far-seeing firms are training their own men 
for the future, even at a sacrifice to the present. 
Means for training are available to men who 


have had enough experience to show that they 5 


can hold an executive job. In the meantime, 
we suggest that it would not be a difficult matter 
to find and train both technically and practically, 
in say three years, something like fifty or a 
hundred men who would provide the responsible 
leaders of the future, and what is more, enroll 
them from outside the industry if they cannot 
be found within it. In leaving the matter to the 
chance of individual arrangement the industry 
may find itself with a shortage not of material 
but of the men who are so much more important 
to it. 
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Publications Received 


The Human Factor. Vol. X, No. 12. Decem- 
ber, 1936 (Annual Report Number). Pub- 
lished by the National Institute of Industrial 
Psychology, Aldwych House, London, W.C.2. 
Price 2s. 6d. 


When we first became acquainted with the 
work of this Institute it dealt with such matters 
as vocational suitability, rest pauses, handiness 
of benches and controls, and similar material. 
There is just a hint of failure, however, couched 
in the following terms: ‘‘ Not infrequently, how- 
ever, the value of such improvement, great 
though it was, fell short of its maximum owing 
to defects in general organisation of the factory. 
which created obstacles . . .”’ 

Now the Institute has enlarged its scope to 
effect complete replanning and routing of pro- 
duction-control systems. Whether psychologists 
with a knowledge of works planning are better 
than specialised engineers with a knowledge of, 
or an aptitude for psychology is somewhat de- 
batable. Another activity, apparently, is asso- 
ciated with buying psychology and here the Insti- 
tute advises on such matters as packaging, display 
advertising and market research. We suggest 
that unless the publicity experts were fairly 
good psychologists they would soon be out of 
business. We cannot help but feel that there ‘s 
ample scope for the Institute without entering 
into fields of activity which are already well 
served by professional and industrial organisa- 
tions The type of work we have in mind is 
well set out on pages 430 et seg. For instance, 
the idea of an “ exit interview’ at which em- 
pioyees who are leaving can speak freely of 
internal conditions without fear of consequences 
in many cases is excellent. Again, contrasting 
repetitive tasks with skilled work, the Report 
points out that those engaged on the former 
have plenty of time to think and magnify a 
trivial incident into a real grievance. The mere 
statement of industrial troubles, their classifica- 
tion, analysis and where possible their amelio- 
ration undoubtedly does good, and herein lies the 
value of much of this Report. 


Nickel-Copper-Chromium Austenitic Cylinder 
Liners and Cylinder-Liner Wear. By 
G. Williams. Published by Harold Andrews 
Grinding Company, Limited, Bristol Road, 
Bournbrook, Birmingham. 


This logical work makes a very important 
contribution to the study of cylinder wear. It 
does not detail any original research work, but 
analyses the results obtained by the Institution 
of Automobile Engineers and other workers. We 
believe the author attaches much importance to 
the corrosion school of thought, and so enlarges 
on the corrosion-resisting properties of austenitic 
cast iron, quoting from figures published in the 
‘* Proceedings *’ of the Imstitute of British 
Foundrymen. At the same time, he also stresses 
the dry-wear resisting properties. The composi- 
tion of the material dealt with is:—T.C, 3.0; 
Si, 2.0; Mn, 1.0; S, 0.1 (max.); P, 0.2 to 0.5; 
Ni, 13.0 to 15.0; Cu, 5.0 to 7.0; and Cr, 1.5 to 
4.0 per cent. It is fabricated into liners by the 
spun cast process. The micros used to illustrate 
the brochure are excellently produced, whilst 

the letter-press is very intelligently compiled. 


Sbornik Védeckfch Praci. Dedicated to Prof. 
Ing. Dr. Mont Frantiska Piska (Pisek). 


Beyond indicating that this is a collection of 
technical Papers on foundry practice, we fear 
we can say very little about it as our knowledge 
of the Czech language is virtually zero. We 
imagine that the collected works are dedicated 
to our friend, Prof. Pisek. They are all written 
by internationally known authorities. The first 
is by Prof. Gierdziejewski and describes the lay- 
out and equipment of the technical college at 
Warsaw. The second Paper by Prof. Glazunoy 
and a colleague apparently deals with the in- 
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fluence of antimony on the graphitic structure 
of grey iron. Next is an article by Hurst on the 
nitrarding of cast iron, and this is followed by 
a study of the modulus of elasticity of cast iron 
by Dr. Jares and Dr. Jenicek. We are unable 
to decipher the next article but it is written by 
J. Leonard. Prof. Portevin and Dr. Bastien 
contribute a thesis on the structure of cast iron, 
and some phase of Cu-Ni-Al alloys is covered 
by Dr. Quadrat and Dr. Jiriste. An article on 
stainless steel by Dr. Storek is followed by one 
on austenitic irons by Dr. Valenta and Dr. 
Koselev. The brochure is completed by articles 
by the late Commendatore Carlo Vanzetti on 
magnetic alloys, and by Pearce on the Balanced 
Blast cupola. To conclude there is a biography 
of Prof. Pisek. 

The brochure runs to nearly sixty pages, and 
judging by the eminence of the various authors 
in their respective spheres, the publication should 
make a valuable contribution to metallurgical 
literature in the Czech language. It appears to 
us a little invidious that no German author has 
contributed. 


Book Review 


Atlas Metallographicus. Vol. 2, Sections 1 to 4. 
By Pref. Dr.-Ing. Heinrich Hanemann and 
Angelica Schrader. Published by Gebriider 
Borntraeger Verlagsbuchhandlung, Koester 
Ufer 17, Berlin, W.35, Germany. Price 
30 R.M. 

These new sections of the Atlas Metallographi- 
cus deal exclusively with grey cast iron, of which 
229 excellent photomicrographs are shown. The 
text is in German, but most of the details relat- 
ing to the photomicrographs, such as composition, 
can, of course, be followed without knowledge of 
the German language. The book is, however, 
well worth translating into English. The main 
text, which is relatively short, begins with a brief 
description of the iron-carbon-silicon and other 
constitutional diagrams concerned. The crystal- 
lattice structures of the constituents of grey cast 
iron are also briefly dealt with. Polishing and 
etching technique is described, the clean, clear, 
non-burnished microstructures being obtained by 
long polishing with intermediate etching. Photo- 
micrographs are shown at different magnifications 
of various test bars, between 10 and 60 mm. 
diameter, cast from typical compositions. The 
tensile strengths, and Brinell hardnesses of the 
test bars are given, and their complete analysis, 
including small quantities of copper, nickel, chro- 


mium and titanium. A “saturation degree 
figure’ (sattigungsgrad) = Si is also 
4.23 — —— 
3.2 


calculated for each composition. This figure is, 
however, applied to phosphoric irons without 
taking the phosphorus content into account. 

Most of the photomicrographs are of etched 
and unetched structures of the above type, but 
interesting photomicrographs are also shown of 
the individual constituents of grey cast iron, for 
example, graphite flakes photographed using 
polarised light, phosphide eutectic structures, 
manganese sulphide, titanium carbide, ete. In- 
teresting photomicrographs of graphite in the 
Widmannstatten formation and structures after 
certain heat-treatments are also shown. 

The collection is an excellent atlas and an im- 
portant contribution to knowledge of the subject. 


A. 


Hopes ARE ENTERTAINED that the steel melting 
department of the Bryngwyn Steelworks, Gorseinon, 
will restart shortly following a visit of inspection 
by officials of Richard Thomas & Company, Limited. 
The department has been idle for some years. The 
bar-mill department of the works restarted some 
time ago. 
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Random Shots 


If ever Nellie Snookers nursed the notion of 
filling her foundry with clean-limbed, clean- 
lipped and clean-shaven specimens of British 
manhood, ‘‘ Marksman ”’ will have to risk her 
severe displeasure. Filled with a strong sense of 
public duty he feels that he must draw her 
attention to the report of the inquiry instituted 
during last century into the causes of silicosis 
which developed among the masons engaged 
during the building of the Scott Monument in 
Edinburgh. The findings have been clearly and 
succinctly stated:—(1) That the clean-shaven 
men suffered by far the most; (2) that the man 
with a strong moustache fared much better; (3) 
that men with full bushy beards and moustaches 
were practically immune, the reason being that 
the moisture of their breath, combined with the 
hair, formed an efficient respirator and one, 
moreover, which the men could not take off. 

The sand-blast man would die for Nellie and 
would gladly grow a beaver to avoid silicosis. 
But Nellie being modern is sure to know the 
value of metallic abrasives in keeping her sand- 
blast man clean shaven. 

* * * 


Foundrymen were not much in evidence at the 
annual supper dance of the Institute of Metals 
last week. Even the Mond Nickel party was a 
little smaller than usual owing to Dr. Everest 
being laid up with scarlet-fever. Mr. Murphy 
and Mr. V. C. Faulkner were the sole representa- 
tives of the London Branch of the Institute of 
British Foundrymen. The N.P.L. and _ the 
B.N.-F.M.R.A., and the various lecturers 
attached to the U. of L. and the L.C.C. Techni- 
cal Institutes made up the bulk of the guests. Of 
industrial establishments the G.E.C. was promi- 
nent and, on the whole, it seems best to have 
a few letters, either personal or impersonal, to 
be in the swim as a non-ferocious metallurgist. 

* * 


Marksman ’’ considers himself a nib’’ at 
nomenclature and gives some equivalents, the 
correct one being in every case italicised. 

A property of liquid metal.—Fluidity, coul- 
ability, flowability, fluency, life. 

Stahl (German) steel iron. 

Eisen (German) iron steel. 

Stahl und eisen steel and iron—iron and steel. 

Columbian (American)—niobium. 

Glucinium (French)—berylium. 

Aluminum (American)—aluminium. 

Whilst on the subject of nomenclature a few 
definitions may not come amiss :—- 

Sand blast apparatus. A machine which may 
employ neither sand nor blast. 

Steel grit. An abrasive quite free from steel. 

A runner. Nothing surrounded by sand or a 
lump of metal surrounded by fresh air. 

A riser. See ‘‘ runner’ above. 

A pattern. The concrete expression of a 
designer’s, draughtsman’s, artist’s or lunatic’s 
imagination destined to be converted into a cast- 
ing. D.V. 

Foundryman. Origin giessereimann (German) ; 
came to England via America; now means, a per- 
son skilled in the science of producing castings 
made commercially from metals or their alloys. 

Metallurgist. A man who extracts metals from 
their ores and supervises their working up into 
articles of commerce and thus creates a profit. 

Scientific investigator. A man who extracts 
metals from their ores and supervises their 
working up into articles of commerce, but creates 
no profit. 

Feeding rod (Chinese = chopstick). A length 
of correctly dimensioned iron rod of controlled 
predetermined chemical composition heated to 
a standardised temperature before plunging into 
the runner of casting for counteracting contrac- 
tion. According to the best brains of the 
industry such action is, (a) waste of time and 
(b) the only method of ensuring ultimate 
soundness. Marksman.”’ 
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Mould and Core Protective Facings at 
Atmospheric and Elevated Temperatures" 
By R. F. HUDSON 


The subject of mould and core protective 
facings is one that has received surprisingly 
little attention in technical literature and it 
is doubtful if a previous Paper has been pub- 
lished. Primarily the application of a protective 
facing to the mould or core is generally a 
final effort to produce castings with a smooth 
skin, and secondly it is of some importance as 
an aid to the fettling operation. The effect of 
facings may be of considerable value in many 
other less obvious directions and it is hoped 
that subsequent remarks may contribute to new 
knowledge in this direction. 

The materials employed in the foundry trade 
for facing purposes exist in a fairly wide 
variety and they can be divided into two main 
groups: (1) those such as plumbago, blacking 
and the like—classed as carbonaceous facings, 
and (2) materials such as silica flour, and known 
as mineral facings. 


Carbonaceous Facings 


The carbonaceous materials are widely used 
for the preparation of foundry facings and their 
action is twofold in producing a good finish :— 

(1) They form a cushion of a reducing gas 
between the metal and the mould face; and 
(2) being of a highly refractory nature and 
generally impermeable they prevent fusion of 


the sand and penetration of the mould by 
metal. 


The carbonaceous facings generally used are 
plumbago or graphite, lamp black, charcoal, coal 
and coke dust, and others not so well known, 
such as pease-meal, as shown in Table I. 

Graphite is unquestionably the most important 
of the finishing materials for mould surfaces. 
It is a naturally greasy mineral of very high 
refractoriness, and when in its best form as 
Ceylon graphite it has a large flaky structure 
lending itself well to the covering of mould 
surfaces without adding thickness to any appre- 
ciable extent. Its very greasiness, however, pre- 
vents it adhering to the mould surface unless 
held by some other material. This difficulty is 
not so noticeable with the poorer and more 
amorphous forms of carbon, which when finely 
powdered will enter the pores of the sand and 
adhere firmly. 

The best flaky graphite has often a fixed car- 
bon content of 98 per cent. while the poorer 
forms of graphite may only have a fixed carbon 
content of 60 per cent. The foundryman will 
readily appreciate that paying carriage on sand 
or other impurities at graphite rates is un- 
economical. Graphite, being of a flaky structure, 
has several advantages over the cheaper form of 
amorphous carbon. The flakes do not allow the 
same amount of metal penetration as do the 
granular pieces of the amorphous carbon, and it 
reduces the surface friction especially in thin 
sections. 

Coke and coal dust are the forms of amorphous 
carbon which are in general use. Coke dust has 
a fixed carbon content of about 89 per cent. 
Coal dust is divided into two groups, the high- 
volatile bituminous type with a carbon content 
of 53 per cent. and the anthracite form with a 
carbon content around 85 per cent., and ignition 
temperatures of 326 and 700 deg. respectively. 

As these different forms of carbon vary in 
fixed carbon content they likewise vary in re- 
fractoriness as is shown by the ignition tempera- 
tures in Table I. The Ceylon graphite is the 
most refractory and charcoal has much lower 
refractoriness. 


* A Paper read before the Scottish Branch of the Institute of 
British Foundrymen, Mr. F. Hudson presiding. 


Care must be taken to select the facing which 
is the cheapest and yet will give a satisfactory 
finish to the type of work it is required for. 
In many cases one does not require the best 
grade of graphite to obtain satisfactory results, 
but in other cases where thick sections and high 
temperatures are common one requires the very 
best to get good results. Charcoal, lampblack, 
ete., are forms of amorphous carbon which are 
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Fic. 1.—Apparatus ror WASHES 
By COMPRESSED AIR. 


least refractory and should only be used, if at 
all, for light castings. 

Pease-meal is one carbonaceous facing which 
is not in general use, yet it will, in some cases, 
give quite good results. It is much less refrac- 
tory than the better forms of carbon and has a 
high moisture content. In non-ferrous practice 
it will give quite good results. A slight advan- 
tage it holds over the graphite facings is that 
it is slightly sticky and adheres more strongly 
to the mould face. Other carbonaceous facings 
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case of silica flour, which is very extensively 
used in many branches of the foundry trade. 
Silica flour is usually sold in a very pure state, 
containing 90 to 96 per cent. silica, and when 
supplied to this specification is very refractory. 
Unfortunately, silica flour is obtained from 
various sources and each different source of 
supply cannot be guaranteed to behave similarly 
when suddenly subjected to a big increase in 
temperature. Silica flour may be derived from 
tripoli powder, kieselgiihr, ground quartz or 
super-fine sand. 

Other mineral facings met with in the foundry 
are zirconia, soapstone, tale, and cement, but 
none of these is used in general practice to any 
great extent in this country. Zirconia is a 
similar material to silica but is much more re- 
fractory and has future possibilities. ; 

Soapstone, a white, grey or greeny-white 
powder is obtained from a mineral known to 


’ geologists as steatite, and receives its name from 


the soapy feeling it has. It has quite a high 
percentage of objectionable constituents such as 
lime and water. It has therefore a relatively 
low fusion point and imparts to the castings an 
objectionable white appearance ; thus it can only 
be used for certain classes of work. A typical 
analysis is: Silica 39.06; alumina 12.84; iron 
oxide 12.80; magnesia 22.76; lime 5.98 and water 
6.56 per cent. 

Talc is a similar material to soapstone but 
neither of these two substances are greatly em- 
ployed in this country and are principally used 
in America. ; 

The only other mineral facing that will be 
mentioned in this Paper is cement. This is some- 
times used in green-sand work especially for 
intricate work when sleeking may be difficult to 
perform; the moisture in the sand causes the 
cement to set, thus forming a very hard skin. 

Before leaving this subject it seems desirable 
to mention materials such as carborundum and 
aluminium dust which although scarcely within 
the scope of this Paper might be of interest. 
Carborundum or silicon carbide when dusted on 
to the mould partially fuses on to the metal 
and promotes a hard, abrasive skin. Tt is 
thought that there is room for a great deal of 
research into types of facings with which the 
mould may be dusted to promote certain advan- 
tageous properties such as corrosion resistance 
on the surface of the casting. 

The commercial blackings sold are often adul- 
terated with coke, anthracite coal dust, soap- 
stone and bituminous coal so as to cheapen the 
mixture; the good grades may be adulterated 
seriously and still be of a higher quality than 
the poor ones. 


Commercial Carbonaceous Facing Materials 

Dry facings used in Green-Sand Work.—It is 
now proposed to deal with facings used in green- 
sand work. 

Considering primarily those used in cast-iron 
practice, the major percentage of facings used in 


TaBLe I.—Typical Analysis of Carbonaceous Materials Used for Mould and Core Facings. 


: Volatile Fixed Ignition 
Moisture. Ash. Sulphur. 
Material. material. | carbon. temperature. 
Per cent. es enue. | Bee aunt. Per cent. | Per cent. Deg. C. 
Graphite 0.3 2.2 81.2 16.0 0.3 650-750 
Coke dust .. i 0.2 1.5 88.6 9.0 0.7 600-700 
Anthracite coal dust si 2.0 5.0 84.5 8.0 ee 700 
Carbon black—Lampblack 0.8 2.0 96.8 — : } 
Gas carbon 1.5 6.7 91.8 360-500 
Wood charcoal (made at 350 deg. C.) .. 6.0 14.4 79.5 — 0.1 360 
Bituminous coal dust .. * ws 1.0 37.0 53.0 8.0 1.0 326 
Pease-meal (ground dried peas) 10.0 72.9 15.0 2.1 “= Very 
inflammable 


rarely employed to-day are rubber solution and 
water-soluble binders such as dextrine, these 
being used for strengthening fins and thin sec- 
tions and forming a hard skin on the mould face. 


Mineral facings are, perhaps, not so widely 
used as the carbonaceous facings except in the 


this work are of the carbonaceous type, and are 
usually called blackings. These commercial black- 
ings vary in composition, but all are principally 
composed of some form of graphite adulterated 
with coal, coke dust and soapstone in varying 
degrees. Sometimes a little of some binder may 
be used to give them additional adhesiveness. 
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The better grades have a higher percentage of 
Ceylon graphite, while the inferior types may 
have crushed coke or lampblack to form their 
base. The usual means of application is to dust 
them on to the face of the mould through a fine 
bag. 

For small and medium sized green-sand work 
the moulds are usually only dusted with the 
blacking; for heavier work after being dusted 
the moulds are often sleeked, and for extra heavy 
green-sand work, castings weighing about 10 
ewts., a high grade of blacking, such as Ceylon 
graphite, is usually used. This is dusted on to 
the mould and afterwards sleeked. These black- 
ings are only applied to produce a good clean 
skin on the castings, preventing the sand by 
their refractoriness and gas-forming properties 
from fusing on to the metal. In Table II are 
given some examples of commercial blackings 
used for the different purposes. 

From this table one can arrive at conclusions 
concerning the composition of the various black- 


Fig. 2.—Mrixine Apparatus For 
Movutp WaAsHEs. 


ings. For instance, No. 1 blacking, used for 
furnace purposes, etc., has a high volatile con- 
tent, and from Table I it is seen that only bitu- 
minous coal has a similar high-volatile content, 
so it is reasonable to infer that bituminous coal 
dust comprises a high percentage of this black- 
ing. Similarly Nos. 2, 3 and 4 blackings, used 
for blackwashes, are low in volatile, and from 
Table I only graphite and coke dust come into 
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Facings used in Non-Ferrous Practice.—With 
the lower casting temperatures employed, the 
sand has not to withstand such a severe test as 
in the iron and steel foundries, and less refractory 
facings may be used. No. 5 blacking, shown in 
Table IL, as used for light and medium cast iron 
work, will give quite good results. In the 
author’s own practice pease-meal is used, applied 
only by dusting. 

Green-sand Moulding for Steel Castings.—In 
many cases no coating is used whatsoever, but 
sometimes lampblack may be deposited from an 
oxy-acetylene flame. Occasionally the moulds 
may be skin dried, by wetting the face of the 
ereen-sand mould with molasses, wood extract or 
some proprietary wash and drying off with a 
lamp. 

Mould and Core Protective Washes 

Cast Iron and Non-Ferrous.—For dry-sand 
work the facing is applied wet in the form 
of a wash. Similar forms of washes are used 
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face, but whenever an oil or molasses wash is 
used care must be taken when drying the mould. 
An oil wash cannot withstand the high tempera- 
tures as can a clay wash and if it be heated too 
strongly the oil will burn out, leaving the black- 
ing loose on the mould face. 

Steel.—It is obvious that the facings for steel 
will have to be much more refractory than those 
mentioned for use with cast iron; even the finest 
graphite is unequal to the task of producing a 
satisfactory finish on steel castings, as such a 
high temperature is employed. 

In many cases no wash is used at all, as the 
foundryman depends on the qualities) of his 
natural moulding sands to supply the necessary 
finish. Of the washes that are currently used 
those with silica as their basis are the most 
popular. Silica is obtained from one of the 
previously mentioned sources and ground to a 
consistency of a flour, hence its name, silica 
flour. The white paint sold for coating moulds 
consists essentially of silica flour with the addi- 


in both cast-iron and_ non- 
ferrous practice for use with oil 
sand, dry sand and loam. A 
commercial blacking used, 
composed of ingredients as pre- 
viously mentioned but contain- 
ing very little graphite and 
AND more coke dust and forms of 

anthracite coal dust. An 

analysis of a satisfactory black- 
ing sold for the purpose is shown in Table II. 
In some cases in non-ferrous practice a graphite 
--clay-water wash is used which gives a better 
finish than the ordinary blackwash to the heavier 
dry-sand jobs. 

Many solutions are used to bind the blacking 
to the sand. The most common is, perhaps, clay 
water with a little dextrine or some other gum 
to increase the strength of the mould surface 


TABLE I1.—Typical Analysis of Commercial Carbonaceous Facing Materials. 


Volatile Fixed | 
material. P carbon. | Remarks. 
Per cent. | Per cent. | 
1 1.6 16.5 0.5 Cheap blacking for covering metal in 
| ladles, ete. 
2 0.4 1.9 10.0 87 0.7 Blacking for making blackwash for 
| dry-sand moulds, ete. 
3 2.2 2.4 6.2 89. — Do. 
4 1.6 2.6 11.5 84.3 | — Do. 
5 0.6 3.2 37.5 58. 0.3 For dusting on green-sand moulds. 
6 2.4 5.2 21.3 yi -— Do. 
7 1.2 2.8 12.7 83.¢ — Do. 


this category. Since graphite is not present, as 
shown by sleeking, the inclusion must be coke 
dust. In Nos. 5, 6 and 7 blackings, which are 
used for dusting green-sand moulds, the two 
likely combinations used are graphite and bitu- 
minous coal dust, as both ash and volatile con- 
tents incline to be higher. In the author’s 
foundry, for light and medium green-sand prac- 
tice, No. 5 blacking is used, and although quite 
low in graphite, gives good results. 


after drying. Molasses-water or any vegetable 
substances having adhesive qualities are also 
employed. The soluble rosins existing in the 
waste liquid of the pulp mills, which when 
neutralised and concentrated are specially good, 
are known under the name of wood extract in 
this country. 

A straight molasses-water or wood extract 
wash is sometimes painted or sprayed over the 
ordinary blackwash to strengthen the mould 


Fic. 3.—APPARATUS 


FOR SECURING STANDARD SPECIMENS. 


tions of a little clay. The black paint sold com- 
mercially for this purpose is of the same 
materials as the white paint with the addition 
of about 6 per cent. graphite. Typical analyses 
of the white paint are: 


| No.1. No. 2. 

| Per cent. Per cent. 
Silica 88.82 96.2 
Alumina 7.84 0.76 
Ferric oxide ‘ Trace 1.04 
Lime 0.36 1.0 
Loss on ignition | 1.68 0.56 


Mixed with bentonite and water, silica flour 
forms quite a satisfactory wash. Molasses and 
core oil are sometimes used as binders, but are 
not thought to be quite se satisfactory, as in 
a thick coating, where a large area of the mould 
is exposed to the rising metal, the molasses or oil 
hinders burn out, allowing the silica to fall in 
flakes or dust to form dirty areas or holes on 
the casting. These are also detrimental on 
account of their being gas producing materials. 
As the fine silica flour forms such an imper- 
meable facing and evolves no gas, it tends to 
prevent any metal penetration, or formation of 
iron oxide through the burning of the steel in 
air, and the further change of the iron oxide to 
iron silicate through contact with the extremely 
hot sand. The iron silicate being fluid penetrates 
the sand grains and causes them to fuse to the 
metal. 

Semetimes a very fine natural silica sand sus- 
pended in water is used as the wash, and tar 
is also occasionally used for heavy work. 
Moiasses or a vegetable oil such as linseed may 
he sprayed on the mould face before drying in 
order to increase its strength. 


Methods of Mixing 


There are three generally used methods of mix- 
ing: (1) by hand in a bucket, (2) by compressed 
air in a barrel, and (3) by machine. If any wash 
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be mixed by hand one cannot be sure of con- 
sistent results. Some moulders may use different 
quantities and the mixing may not be uniform, 
so that lumps may occur instead of a rich creamy 
solution. 

Mixing by compressed air in a barrel, as shown 
in Fig. 1, is an improvement, but mixing by 
machine is the most efficient means of ensuring 
a wash consistent in quality and density as 
typified by Fig. 2. In this machine the water 
and blacking, etc., are placed into one of the 
conical tanks and kept circulating until a uni- 
form mixture is obtained. About half-an-hour 
cireulation gives very excellent mixing and the 
blacking will not settle out for some hours. lt 


(aBLeE III.—Recommended Specific Gravity Figures for 
Applying Wet Blackings. 


Degrees 
Baumé. 
Met _ Specific (Liquids Degrees 
A lie ti Gravity. Heavier Twaddell. 
pplication. 
Water.) 
Blacking for 
spray or swab | 1.21-1.24 25-28 41.7-47.9 
Blacking for 
brush appli- 
action --| 1.26-1.28 30-32 52.2-56.6 
Blacking for 
dipping 1.35-1.38 38-40 71.0-76.2 


can, however, be stirred up at any time by 
restarting the pump. ‘Two tanks are provided, 
so that when one is nearly empty, a fresh batch 
of blacking can be mixed in the other tank. 
With the older system, where the moulder 
dipped his blacking pot into a large tank cf 
blackwash, he had either to draw out thin liquid 
from the top or heavy blacking from the bottom. 
If this were to be avoided, he had to stand 
some time stirring up the mixture. With the 
machine, however, a uniform blackwash is always 
available for use. All carbonaceous materials 
used in blackings have specific gravities between 
1.5 and 2.0 and so will settle out, some remaining 
in suspension longer than others. The liquid 
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ensures that the wash is firmly attached to the 
mould face by its penetration between the sand 
grains, and gives a fine even coating which is 
not liable to chip or flake off. 

Application of a wash either by swab or brush 
has several disadvantages. Even coating cannot 
be guaranteed and a thick coating, which tends 
to chip more easily and to possess less perme- 
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ability, generally results. Brushing, too, if the 
sand be weak or coarse, breaks the surface and 
disfigures the casting, even if nothing more 
serious results. 

A single coating is recommended as best prac- 
tice, but if more than one coat be applied, the 
previous coat should be thoroughly dried before 
applying the next. When applying with the 
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results in spots of sand and blacking adhering 
to the top side of the casting. This is specially 
liable to occur in broad or flat surfaces. 

The dry-sand facing sand should not be too wet 
or the pores of the sand will be filled with 
moisture, which will prevent the wash drying 
in. The wash is usually applied to dry-sand 
moulds when the sand is in the green state. Too 
much clay bond in the wash is also a possible 
cause of trouble, causing contraction cracks after 
drying. 

The sand, too, plays an important part in the 
production of castings with good finish. A high 
moisture or clay content coupled with unequal 
or rapid drying will cause contraction cracks 
across the mould face. ‘‘ Flowability ’’ of the 
moulding sand is also important. Too much 
clay bond causes too high a green compression 
strength and will give a poor ‘ flowability ”’ 
which will cause unequal ramming, producing a 
broken sand surface so that extra sleeking 
hecomes necessary. 

Another coating which may be used, but which 
is not popular at present, is the deposition of a 
layer of lampblack from an oxy-acetylene flame. 
This is quite satisfactory when in combination 
with some other coatings but is not quite refrac- 
tory enough itself for dry-sand work, although 
sometimes used to coat green-sand moulds into 
which steel has to be cast. 


Mould and Core Washes at Atmospheric 
and Elevated Temperatures 


Description of Apparatus Used.—Various 
washes, some of known composition, others pro- 
prietary washes of different types, were tested. 
A quantity of each was obtained and evaporated 
down to a loam-like consistency. The evapora- 
tion was done in water baths where the tem- 
perature never exceeded 100 deg. C. Care was 
taken that only water was driven off. 

Once the wash was obtained like loam a 
sufficient quantity was placed in small split core 
boxes for complete drying. These boxes were 
2: in deep and 2 in. dia., so that, when the 
test pieces were completely dried, they would be 
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they are suspended in plays an important part 
in their settling time, those suspended in an 
oil wash settling quicker than those in clay 
water. The specific gravities of the various 
mixtures recommended are shown in Table IIT. 


Methods of Application 
There are three principal methods of applying 
the washes to the moulds and cores: (1) By use 
of a swab, (2) by a brush, and (3) by a spray. 
Of the three methods, application with the spray 
is undoubtedly the most efficient method. It 


swab the one coating may be varied in thickness 
according to the size of the job it is intended 
for. The thickness of the coating may vary from 
giz to 7; in. 


Sleeking Denounced 


It is a disadvantage to sleek the coating after 
application, and if sleeking be imperative, sleek 
as little as possible. Sleeking in dry- or green- 


sand moulds lowers the permeability by closing 
up the mould surface and drying is detrimental. 
Impermeability caused by too much sleeking often 


standard A.F.A. specimens. The extra } in. in 
length was allowed for shrinkage while drying. 
At the bottom of the core box were several sheets 
of absorbent, and below these was a perforated 
dise to allow free access of air, as shown in Fig. 3. 

Drying was necessarily a prolonged procedure 
as the test pieces had to air-dry several days 
hefore stoving, and at first many cores were 
spoiled owing to too quick a drying. The aim 
was to manufacture blackwash test pieces and 
dry them under exactly the same conditions as 
were prevalent in the foundry. 
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Washes of all the usual combinations were 
tested as were proprietary ones for iron, steel 
and non-ferrous work. It was unfortunately 
found impossible thoroughly to test the steel 
washes in the manner desired owing to lack of 
facilities. 

Washes Tested at Atmospheric Temperature 

The five washes were thoroughly examined, and 
the A.F.A. dried compression strength, the 
A.F.A. permeability and loss on ignition tests 
were carried out. The first wash tested was an 
ordinary iron and non-ferrous wash consisting 


No.5 No.4 
proprietary proprietary 
wash. wash. 
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Washes at Elevated Temperatures 

The washes previously mentioned were all 
tested at elevated temperatures. The testing 
apparatus was the same as used by Mr. F. 
Hudson in his work on the properties of mould- 
ing sands at elevated temperatures and described 
in his Paper* on that subject. The results ob- 
tained are shown in Figs. 4, 5 and 6. 

Expansion 

All the washes were tested for their expansion 
or contraction, and greatly varying results were 
obtained (Fig. 4). The proprietary wash No. 4 


No. 3 No. 2 No.1 
sodium silicate ordinary 
wash. axa foundry wash. 


Fie. 7.—Test Brock sHOWING THE EFFECT oF Various WASHES ON THE FINISH OF GUNMETAL 
(Bottom) AND Cast (TOP). 


mainly of blacking and clay water. The second 
was an oil wash, actually a mixture of blacking 
and wood extract, for iron and non-ferrous work, 
and the third wash consisted of sodium silicate 
and blacking for iron and non-ferrous work. 

The fourth was a proprietary wash for use 
with cast iron, and the fifth was a proprietary 
wash for use with cast iron and steel. Another 
proprietary wash for steel alone was tested, but 

* owing to its high shrinkage, test pieces without 
cracks could not be obtained from it. Table IV 
shows the composition and physical properties 
of the washes used at room temperature. 

Of these washes the oil wash had the greatest 
A.F.A. dried compression strength, the figure 
being 1,184.0 Ibs. per sq. in. The next strongest 
was the No. 5 proprietary wash for cast iron and 
steel with a strength of 747.0 lbs. per sq. in. 
The other washes were all about the same 
strength of from 340 to 400 Ibs. per sq. in. 

The permeability of all the washes was similar 
to loam. The No. 4 proprietary wash had the 
highest permeability A.F.A. number of 0.81, and 
the No. 1 ordinary clay water wash was the 
most impermeable with an A.F.A. number of 
0.037. The oil wash No. 2 had the highest 
loss on ignition, and only had an ash content 
of 12.11 per cent. Sodium silicate blackwash 
and ordinary clay water blackwash had respec- 
tive ash contents of 14.12 and 22.87 per cent. 
The two proprietary washes both showed high 
ash contents, specially the cast iron and steel 
wash. The No. 5 wash had an ash content of 
79.42 per cent. which suggested the presence 
of silica flour or some other non-carbonaceous 
material. 


The required properties of a wash for cast iron 
and non-ferrous metals at atmospheric tempera- 
tures are:—(1) High permeability; (2) low sur- 
face friction; (3) ability to form a strong coat- 
ing firmly attached to the sand, and (4) high loss 
on ignition. 

A wash suitable for use with steel must :—(1) 
Form an impermeable skin to resist metal pene- 
tration; (2) have a low surface friction; (3) 
be refractory; (4) form a strong coating firmly 
attached to the sand, and (5) contain as little 
gas producing ingredients as possible. 


showed the greatest expansion, expanding 0.016 
in. on 2 in. <A steady expansion took place 
with a sudden increase between 500 to 650 deg. 
C., which suggested together with the high ash 
content this wash contained, that the sudden 
increase was due to silica flour. The other 
proprietary wash, No. 5, showed the same ten- 
dencies but the sudden alpha-beta change only 
occurred after a steady contraction. This was, 
perhaps, caused by a large percentage of clay, 
probably bentonite, as this wash was intended 
for use with both cast iron and steel. 


DECEMBER 3, 1936 


Dried Compression Strength at Elevated 
Temperatures 


As shown by Fig. 5 all the washes excepting 
No. 1, ordinary foundry wash, lost strength on 
heating. This one, however, retained its 
strength up to 500 deg. C. and then decreased 
in strength only very slowly. The oil wash, the 
strongest wash at room temperatures, lost 
strength rapidly, falling from about 1,200 lbs. 
per sq. in. at room temperature to 230 lbs. per 
sq. in. at 500 deg. C. Once the wood extract 
began to coke above 500 deg. C. the strength rose 
again to about 450 lbs. per sq. in. at 600 deg. C., 
from which temperature it gradually decreased 
again. 

Both the two proprietary washes showed the 
signs of a silica composition, decreasing in 
strength, rising again through the alpha-beta 
silica change point and decreasing again from 
900 deg. C. These two washes were as strong 
at 900 deg. C. as at room temperature. The 
sodium silicate blackwash decreased steadily in 
strength, having no strength at 900 deg. C. 


Dried Compression Strength after Cooling 
from Elevated Temperatures 


From Fig. 6 it will be seen that the washes, 
after cooling, behaved in a similar fashion, fol- 
lowing closely the graphs of the previous tests 
at elevated temperatures. The strengths, how- 
ever, were slightly lower in almost every case. 
The silica change points were evident in both 
the proprietary washes as before. The oil wash 
showed a similar increase due to the wood extract 
coking. The No. 1 foundry blackwash showed a 
steady decrease in strength while the sodium 
silicate blackwash behaved similarly, only on this 
test it had slightly more strength at 900 deg C. 


Finish Produced by the Washes Tested on 
Actual Castings and Experimental Test Bars 


All the five washes were used in the foundry 
to blackwash actual moulds for the production 
of iron castings, and results attained were as 
tabulated on the next page. 

Another proprietary wash for steel castings 
was tried but, as with No. 5, it was unsatisfac- 
tory. This wash was a white-paint silica wash. 

Two test bars were cast, one in cast iron and 


TABLE LV.—Compositions and Test Results of Washes Used. 


Physical tests at | 
| room temperature 
| Loss on | 
No. | Blackwash mixture. Used for Dried | Dried ignition. Ash. 
compression.| permea- Per cent. Per cent. 
Lbs. per bility. 
sq. in. A.F.A. No. 
l Ordinary foundry blackwash : 
10 pails water - )) | Dry-sand moulds | ) 
10 pails clay water e. and cores, cast 342.0 0.037 77.13 22.87 
4 ewts. blacking .. a iron and non- 
8 lbs. dextrine . ferrous metals 
| Oil blackwash : 
2 5 parts water 
1 part wood extract ; Do. 1,184.0 0.45 87.99 13.11 
Blacking until a rich cream 
| Sodium silicate blackwash : 
3 | 9% parts water sis 
| part sodium silicate .. Cast iron 340.0 0.44 85.88 14.12 
Blacking until a rich cream | 
Proprietary wash .. Do. 403.0 0.81 37.89 62.11 
5 | Proprietary wash .. .| Cast iron or steel 747.0 0.24 | 20.58 79.42 


The No. 1 ordinary foundry blackwash behaved 
as one would expect from its composition, a 
small steady expansion up to about 0.008 in. 
on 2 in. at 750 deg. C., and then a steady 
contraction. The sodium silicate blackwash 
showed a slight contraction followed by a small 
expansion but was never far from the zero line. 
The oil wash steadily contracted to a maximum 
of 0.007 in. on 2 im. 


* «Some Properties of Mould and Core Material: at Elevated Tem- 
peratures,"’ FOUNDRY TRADE JOURNAL, December 5, 1935, p. 411. 


one in gunmetal (Fig. 7). Each test bar was 
coated with six washes, the five washes previously 
mentioned and a sixth, which was a mixture 
consisting of 24 parts water, 12 parts plumbago, 
2 parts dextrine and 2 parts bentonite, extra 
water being added when necessary. The bars 
were 3 ft. by 6 in. by 3 in. deep. The bottom 
face and sides were coated with the six washes, 
every 6-in. section being coated with a different 
wash. There was one main gate with six runners 
supplying each different section of the bar. The 
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cast-iron bar was cast at 1,260 deg. C. and the 
gunmetal one at 1,220 deg. C. 

The bars were examined and the results agreed 
very closely with the actual test conducted in 
the foundry. In both cases the oil wash had 
the best finish of the five washes previously 
tested, but the plumbago-dextrine-bentonite 
wash was superior to any of the six on both 
bars. The appearance of the test bars straight 
from the mould is shown in Fig. 7. 


Satisfactory finish. 

Satisfactory finish, best 

finish of all five washes 
tested. 

Unsatisfactory finish, sand 
adhering to casting. On 
heating the sodium sili- 
cate rose to the surface 
of the test pieces, form- 
ing a white easily fusible 
surface. 

4 | Proprietary wash for | Passable, but not definitely 
cast iron satisfactory. 

Proprietary washfor | Highly unsatisfactory, 
cast iron and steel sand fused firmly to the 

metal. 


1 | Foundry blackwash 
2 Oil blackwash a 


3 Sodium silicate 
blackwash 


Conclusions 

Tron and Non-ferrous Washes.—The above tests 
give definite information on how the various 
ingredients of a wash affect the final finish. 
for cast-iron and non-ferrous work, graphite 
in every case gives a better finish to the casting 
than any other material in common use. In 
green-sand moulding, however, a blacking con- 
taining a little graphite and adulterated with 
some of the previously mentioned ingredients will 
give a satisfactory finish. In dry-sand work 
where a wash is applied no graphite is required 
to give good results. 

Silica flour is undesirable in iron or non- 
ferrous facings and if used will give an inferior 
finish when compared with carbonaceous material. 
No. 5 proprietary wash for cast iron and steel 
and the other wash for steel, both containing 
silica flour, gave exceedingly bad results, the 
sand and facing being strongly fused to the 
metal. This wash contracted on heating, whereas 
No. 4 proprietary wash, which also contained 
silica flour to a lesser degree, expanded almost 
to an equal extent as the dry-sand facing sand 
it was covering and the finish was reasonably 
good. A wash such as No. 5 wash flakes from 
the mould and will cause a bad finish and prob- 
ably holes. 

An ideal wash should have equal expansion 
as the moulding sand. This is not so important 
in iron and non-ferrous practice if the wash be 
composed of high volatile materials, for example, 
No. 2 oil blackwash. If a high ash content be 
present combined with unequal expansion, holes 
and dirty areas, ete., will occur. 

High initial compression strength is desirable. 
The wash will then retain its strength until a 
skin is formed on the casting, but once the 
metal is set the strength could decrease in order 
to facilitate the fettling operations. The per- 
meability of the wash should be as high as pos- 
sible to enable free exit of the gases from the 
mould cavity. 

Steel Washes.—Silica flour seems to be the best 
material for steel washes when used correctly. 
The wash for steel has to be refractory and 
no gas being evolved the expansion becomes very 
important. In order to get the best results 
the wash must have the same expansion as the 
sand, otherwise one is sure to experience flaking 
which results in unsightly castings. A partial 
remedy is to apply the wash only very thinly. 
High compression strength is recommended but 
is useless unless the expansion of the sand and 
wash is equal. 

Molasses or core oils are unsatisfactory binders 
for large moulds unless in conjunction with 
bentonite or some form of clay, as the molasses 
burn out and allow the silica flour to fall off, 


(Concluded in next column.) 
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Corrosion in 
Manufacturing Processes 


EXPERIENCE IN A SUGAR FACTORY 


The Iron and Steel Institute recently pub- 
lished the Fourth Report of the Corrosion Com- 
mittee (Special Report No. 13), which contains 
a section devoted to a ‘‘ Summary of Memoranda 
and Other Information Submitted to the Com- 
mittee.’”” We append some extracts from this 
section relating to corrosion on a_ beet-sugar 
plant. 


Corrosion on a Beet Sugar Plant 

Two visits of inspection were made to a sugar 
beet factory where considerable trouble from 
corrosion had been encountered in one form or 
another. One interesting case was that of the 
corrosion of the baffle plates and internal fittings 
of large rotating drums used for drying the pulp. 
Hot combustion gases, containing a large amount 
of excess air, enter the drums at about 800 deg. 
C. and leave at about 100 deg. C. Corrosion 
was more intense at the cooler end of the drum, 
probably owing to the condensation of moisture. 
This part of the drums has now been thermally 
insulated, but it was interesting to note that 
corrosion had still continued at places where the 
shell plating was backed by the driving rings, 
which could not be insulated. This appears to 
be a mass metal effect, which increases the 
severity of the condensation; corrosion was also 
particularly pronounced near some of the sup- 
porting angles carrying the baffle plates, which 
are about ; im. thick. In places the shell plat- 
ing was found to have lost up to # in. in thick- 
ness. Copper-bearing steel has been tried here, 
but has proved no better than ordinary steel— 
in fact, rather worse. The thermal insulation of 
the cold end has, however, improved matters to 
some extent. 

Considerable trouble has been experienced in 
the case of screw conveyors. Thus, on a con- 
veyor for wet pulp fitted with 1-in. bearing 
plates, these were reduced to about ;; in. or less 
in the course of one campaign. An actual sample 
was cut out, backed by a piece of }-in. angle. 
The weight of this sample was 1,587 gms.; its 
calculated weight, as put into service, was about 
3,583 gms., giving a loss of 56 per cent. in 
service. 

Copper-bearing steel has proved no better than 
ordinary steel in screw conveyors for wet pulp, 
but in this case the trouble appears to have been 
largely overcome by applying copper coatings to 
the spindles by means of a patented metal- 
deposition process, and lining the bearing sur- 
faces of the screw with rubber and the channel 
of the conveyor with phosphor-bronze or copper. 

It is interesting to note that when the juice 
becomes thicker, in the raw-juice pipes, there 
is little corrosion—no doubt as a result of the 
higher sugar concentration, which is known to 
act as an inhibitor of corrosion. Moreover, 


(Concluded from previous column.) 


Excessive additions will also cause blisters which 
fall off when the metal strikes them. 

In regard to synthetic sands for any type of 
work, tests seem to indicate that when blackwash- 
ing a synthetic sand containing just sufficient 
amount of clay bonding material, the blackwash 
washes away the covering bond and weakens the 
mould face. To counteract this an extra strong 
coating is suggested. 

Finally, the author expresses his thanks to the 
directors of Glenfield & Kennedy, Limited, to 
Mr. H. Gardner, works manager, for permission 
to give this Paper, to Mr. F. Hudson for his 
advice and help in preparing this Paper and 
also to Mr. F. McCulloch for his assistance in 
preparing the slides. 
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clarified raw juice, carrying 12 per cent. of 
sugar, after lime treatment, is not markedly 
corrosive. The effect of moisture is also illus- 
trated by the fact that a screw conveyor carry- 
ing pressed pulp showed little wear up to a 
point where molasses containing about 16 per 
cent. of water were added to the pulp; beyond 
this point the conveyor began to be corroded 
and worn. 

The metal-plating process referred to above 
has been found very useful for pump shafts; in 
pumps phosphor-bronze impellers have resisted 
the best. Several corroded valves and seatings 
were inspected, and there was evidence of 
marked electrolytic action at the areas of con- 
tact of bronze rings and cast iron, the latter 
being corroded away in the form of grooves. A 
stainless (austenitic) steel seating proved to be 
in very good condition. 


Amongst other interesting features the follow- 
ing points were noted:—In tanks half full of 
solution corrosion occurs chiefly at the water- 
line. In certain cases welded parts have been 
found to fail very rapidly, e.g., fillet welds of the 
conveyor plates to the spindle in screw conveyors. 
A steel-pipe right-angle fitting, about § in. in 
dia., carrying the process water had corroded 
right through at the threaded ends. Some pit- 
ting has been observed in the boiler; the water 
contains ammonia and carbon dioxide but little 
or no oxygen, since the whole water system is 
kept closed and under internal pressure. 

The results of various tests on different types 
of metals and alloys, including some sprayed- 
metal coatings, were communicated by Mr. 
Hampel. Specimens of the materials in ques- 
tion were immersed in the process water which 
circulates continuously. This contains 3 per 
cent. of total solids, of which three-quarters is 
sugar, the remainder consisting of various 
organic substances such as albumen, pectin, car- 
boxylic acids, together with salts of potash, soda 
and lime. A small quantity of fine sand is 
present, but owing to the reduced velocity of 
the water in the actual trough in which the 
specimens were exposed, any abrasive action 
would presumably be absent. The pH value of 
the water is between 5.5 and 6. 

Silicon iron has proved the best and 
phosphor bronze has also behaved well. Several 
of the metallised coatings failed by blistering 
and did not seem to “ key ’’ to the metal very 
well. 


International Congress for Testing 
Materials 


The International Congress of the International 
Association for Testing Materials, it may be re- 
called, is to be held in London next April, and 
from information now available it appears that 
the Papers which are to be presented will be 
highly representative. Thus, Group A, which 
covers Metals, comprises some 70 Papers, of 
which Germany contributes 14, the United States 
and Sweden six each, France, Poland and Japan 
five each, and Austria and Belgium three each, 
while Papers are also contributed from Italy, 
Switzerland, Czecho-Slovakia and Uruguay. The 
British contribution includes 16 Papers, by vari- 
ous authorities, and it may be added that 
amongst the overseas authors will be found very 
many well-known names. The subjects included 
in Group A are as follow:—‘‘ Behaviour of 
Metals,’ as dependent upon temperature 
(mechanical and chemical properties), ‘‘ Progress 
of Metallography ’’ (micro-macrography, X-ray 
interference, electron interference, equilibrium 
diagrams, non-metallic inclusions, solidification 
of ingots), ‘‘ Light Metals and Their Alloys, 
Wear and Machinability.’’ Further information 
about the Congress may be obtained on applica- 
tion to the Honorary Secretary, Mr. K. Head- 
lam-Morley, 28, Victoria Street, London, S.W.1. 
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Further Investigations on the Fatigue 
Strength of Cast Iron 
By J. W. DONALDSON, D.Sc. 


In a review of the researches and investiga- 
tions on the fatigue of cast iron, published in the 
July 2 issue of Tue Founpry Trape JOURNAL, 
the author summarised the work which had been 
carried out by various investigators in Britain, 
Germany and the United States during recent 
years. In so doing, a series of fatigue tests, 
covering an important range of cast irons was 
omitted. These tests were published with other 
mechanical tests on cast iron in a report of Sub- 
Committee XV of Committee A-3 on Cast lron 
of the American Society for Testing Materials,* 
dealing with the impact testing of cast iron. 

In this investigation, in which a series of tests 
was made to determine the utility of various 
forms of impact tests, as applied to cast iron, 
twenty-five cast irons covering a wide range of 
compositions and melting methods, were investi- 
gated. The melting was carried out in various 
types of furnaces, including cupola, air furnace, 


Consideration of Table I shows the ratios of 
endurance strength to tensile strength to vary 
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1.25 in. dia. The microstructure in both cases 
was pearlitic. 

The tests were made on fatigue testing 
machines of the Farmer type, where the test bar 
is a part of a rotating beam supported on free 
moving ends and loaded at the third points. Due 
caution was taken to ensure proper alignment 


III.—Physical Properties of Alloy Irons (Daasch). 
Physical properties. A. B. 


from 0.42 to 0.62 and to average 0.49. Both low- Tensile strength. Tons per sq. in...| 25.5 19.7 
and high-tensile irons approximated to this 

value, and it is interesting to note that the Compressive strength. Tons per sq. ie 
highest and lowest ratios were obtained in a °° dc 6.3 63.5 
medium tensile and a low tensile iron, both con- inel) hardness 275 261 
taining a high nickel content, 1.5 to 1.9 per 

cent. of chromium, and 4 to 6 per cent. of Endurance limit. Tons per sq. in. : 

copper. From these results it might be con- 9.85-in. radius test bar «al 2S 


cluded that no advantage is gained in the en- 
durance ratio by alloy additions, but it must be 
stated that the irons were not prepared with 
the view of emphasising the advantages of alloy 
additions to cast iron. The ratio of the average 
endurance test, 6.7 tons per sq. in., to the average 
modulus of rupture, 30.9 tons per sq. in., is 0.22, 
and the ratio of the average endurance limit to 
the average compressive strength, 49.5 tons per 
sq. in., is 0.135, results which are in accordance 


}-in. radius notch test bar ‘ 
60 deg. V-notched test bar 


Endurance ratio 
9.85-in. radius test bar 


0.41 0.41 


of the test bars and to eliminate vibration as 
much as possible. The normal speed of testing 
was 1,500 r.p.m. To determine the effect oi 
notches on the endurance limit, three types of 
test bars, 0.3 in. in dia., were used. The nor- 


electric furnace, and rotary furnace. The with other fatigue results on cast iron. The mal bar was of the usual long radius type, and 
irons were all cast in green sand, with two ex- ratio of the average endurance limit in lbs. per is referred to as the 9.85 in. radius bar. The 
TABLE I,—Compositions, Mechanical and Fatigue Test Results (A.S.T.M. Tests). 

Tensile | Modulus | Com- i En- En- 
| strength. of pressive | Brinell durance 

Tron. Tons per | rupture. | strength.| hard- ratio. 

Gr.C Si Mn. | S. I | Mi | sq. in. | Tons Tons per] ness. 
| elements. on: sq. in. 
| | | ; sq. in. q. in. . a 

A 3.49 2.72 1.68 0.54 | 0.074 | 0.74 | | 0.01 os 13.1 29.1 48.7 189 6.1 0.46 

B 3.53 2.69 1.67 0.56 | 0.076 0.68 | -- — -— 12.7 27.7 47.8 184 6.3 0.49 

Cc 3.95 3.09 1.90 0.65 0.060 0.07 0.01 | - 8.3 16.8 29.1 132 3.9 0.47 

D 3.25 2.66 2.08 0.53 0.050 1.99 | 0.03 = 0.16 Ti 9.5 14.8 40.5 185 5.5 0.58 

3.12 2.44 2.18 0.44 0.096 | 0.63 14.5 32.7 53.9 195 7.4 0.51 

F 3.61 2.93 2.06 0.52 0.062 | 0.75 a5 | — = 10.0 21.9 40.6 169 5.0 0.50 

3.49 2.78 2.08 0.55 0.078 | 0.19 13.3 31.4 48.5 188 6.0 0.45 

H 3.39 2.75 2.50 0.74 0.062 0.438 | O.O1 | — 0.16 Ti 14.1 28.5 51.8 195 8.3 0.59 

I 3.41 2.85 2.44 0.57 0.070 | 0.63 | O.O1 | 0.02 0.10 Ti 9.0 21.8 38.9 159 4.2 0.47 

J 2.61 1.73 2.38 0.77 0.105 | 0.06 1.08 | 0.09 --- 22.9 41.2 69.9 270 10.7 0.47 

K 3.14 2.30 2.69 0.82 0.094 | 0.18 0.25 | 0.09 - 15.9 31.1 51.7 175 7.4 0.46 

L 3.05 2 20 2.70 0.79 0.089 | 0.16 | 0.60 0.24 | 0.41 Mo} 17.5 36.5 58.5 228 8.1 0.46 

M 3.46 2.22 2.35 0.69 0.092 | 0.15 | 0.65 | 0.02 — 10.9 26.0 48.5 160 5.4 0.49 

N 2.53 2.03 3.26 1.01 0.0385 | 0.02 10.59 1.55 4.07 Cu 13.3 28.8 39.9 220 5.7 0.42 

O 3.43 2.75 2.35 0.73 0.082 | 0.20 0.01 0.01 —_ 11.2 26.2 42.4 164 5.3 0.46 

Q 2.88 2.25 1.99 0.51 0.098 | 0.48 0.01 0.01 — 18.3 37.5 53.1 189 8.7 0.47 

R 3.24 2.41 1.63 0.56 0.084 0.42 0.06 0.01 _— 15.6 34.4 53.9 195 7.7 0.49 

S 3.38 2.59 1.18 0.82 | 0.078 | 0.14 0.95 0.01 — 13.7 29.0 50.0 192 ce 0.51 

T 3.49 2.16 0.53 0.42 | 0.133 | 0.33 — 0.01 — 15.6 33.6 55.1 212 — — 

U 3.52 2.68 2.94 0.66 0.042 | 0.04 0.01 0.01 0.34 Cu 8.8 19.6 32.5 163 4.5 0.51 

4 2.50 1.50 2.20 0.74 | 0.088 | 0.04 — 0.08 0.12 Cu 21.1 41.0 70.9 266 11.3 0.53 

W 3.79 2.99 1.47 0.73 | 0.083 | 0.12 0.01 0.01 0.21 Cu | 8.1 20.9 34.7 142 3.7 0.45 

».¢ 3.08 2.32 2.07 1.21 | 0.047 | 0.04 16.29 1.89 6.12 Cu | 7.5 23.3 38.4 127 4.7 0.62 

Y 3.07 2.22 1.97 | 0.63 0.072 | 0.40 0.01 — 0.12Cu | 13.0 32.8 55.5 210 7.3 0.56 

Z 2.79 1.94 2.44 | 0.50 0.060 0.02 0.50 0.09 0.36 Cu | 25.3 49.9 60.6 234 11.2 0.45 
ceptions, in the form of test bars 1.4 in. dia., sq. in. to the average Brinell hardness, 149, is other two types had a } in. radius notch and a 
21 in. long, irrespective of the suitability of the 100, a result somewhat higher than the result 60 deg. V notch respectively. All the bars were 


iron for this section, so that all results have to 
be considered in the light of the section cast. 
The test data included, besides the impact tests, 
chemical compositions, complete transverse tests 
(standard B.S.I. test and a standard French 
test), tension, compression, endurance, shear and 
hardness tests. The chemical compositions, ten- 
sile tests (0.505 dia. test bar), moduli of rupture 
as determined from the standard B.S.I. tests, 
compression tests, Brinell hardness (average 
values), and endurance limits for the various 


irons are given in Table I. The ratios of en- 
durance limits to tensile strengths are also 
given. 


The endurance or fatigue tests were carried 
out by Kommers at the University of Wisconsin, 
using a Moore type of fatigue testing machine, 
and taking special precautions against vibration. 
The test specimens were 0.33 in. dia., and were 
highly polished, and the speed of the testing 
machine was 1,750 r.p.m. 


® Revort of Sub-Committee XV of Committee A-3 on Cast 
Iron, Proc. Amer. Soc. Testing Materials, 1933, Vol. 33, Part I, 
p. 87. 


of 85.1 obtained by Kommers in a previous in- 
vestigation. 
Daasch’s Results 

More recent tests on the fatigue strength of 
cast iron have been carried out by Daasch.t 
Two high-tensile alloy cast irons were investi- 
gated in order to determine the endurance limit, 
endurance ratio, and the effect of notches on 


IIl.—Composition of Alloy Irons (Daasch). 


Iron.| C. | Si, | Mn. | Ni. | Cr. | Mo. 
| 

A ..| 2.52 | 2.44 | 0.56 | 2.14 | 0.17 | 0.95 
B..| 3.34 | 2.63 | 0.66 | 0.56 | 0.37 | 0.52 


the endurance limit. The compositions of the 
two irons are given in Table II, the second being 
of somewhat lower alloy content than the first. 
Both irons were electric furnace products and 
the first iron was cast in bars 2.75 in. dia. by 
15 in. long, while the second was cast in bars 


carefully polished with rouge after grinding to 
dimension. 

In addition to the fatigue tests, tensile and 
compressive strengths, as well as Brinell hard- 
ness values were determined. The results of these 
tests are given in Table IIL, together with the 
endurance ratio as determined from the endur- 
ance limit and the tensile strength. In the case 
of the first iron, only two types of test bar were 
used, but with the second iron, tests were made 
with all three types. 

The endurance limits for these two alloy cast 
irons approximate to 10.5 and 8.0 tons per sq. in. 
respectively, and are somewhat similar to those 
determined by Moore and Picco on high-test cast 
irons, which were cast in comparable size test 
bars. The endurance ratios are 0.41 in both 
cases, a value which compares with the ratios of 
0.35 to 0.46 determined by Moore, Lyon and 
Ingles for grey cast irons, of 0.47 for low- and 
high-strength plain and alloy cast irons deter- 
mined by Kommers, of 0.35 to 0.45 determined 
by Thum and Ude for plain cast irons, of 0.45 

(Concluded on page 442.) 
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What May Foundry Practice Expect 
of the Moulding Machine?” 


By Professor U. LOHSE, Diploma Engineer, V.D.I. 


(Concluded from page 410.) 


Jarring Machines 


Ramming of deep moulds where there are 
relatively considerable differences in the dis- 
tances between the various parts of the surface 
of the pattern and the plane of the mould board 
is preferably effected by the jarring or jolting 
method, the principie of which is shown in 
ig. 13. The jarring table carrying the pattern 
plate and sand-filled mould is raised by means 
ol a compressed air plunger and is then allowed 
to drop freely until it strikes the impact face 
1 the anvil, when the rate of fall of the table 
suddenly becomes zero, ramming being brought 
about by the upper layers of sand pressing on 
ihe underlying layers and compressing them on 
the pattern. 

With diminishing height of the looser layers 
above the compressed lower layers, the density 
of the mould also diminishes towards the top, 
which is, in general, a necessary requirement 
from the point of view of the casting operation. 
lt is necessary, however, to make a certain limi- 


Fie. 13.—APPLICATION OF THE EQUATION FOR 
CentrRaL Inetastic Impact TO JARRING 
MAcHINES NOT OPERATING IN A SHOCKLESS 
MANNER. 


M, = mass of the falling body. M, = mass of the 
shock-receiving body. v, and »v, = velocity of M, 
and M, at the coramencement. 


¢, and ¢, = their 
velocity at the end of the impact. 


The following applies to the non-shockless jarring 
machine 


For the stationary anvil : For the oscillating 
M,= 0 %=0 =0 table : 
A =0 
therefore : 
E = M, — 
2 
with », = ./2gh, the work of compression per stroke 
becomes 
G 2 
2, = — 
gy 2 


tation here. As already stated, the degree of 
compression depends upon the depth of body of 
sand above the pattern, and is therefore greater 
in the lower parts of the pattern than in the 
higher parts. Such differences in the degree of 
compression can, however, be equalised to some 
extent by heaping up the sand above the higher 
parts of the pattern in order intentionally to 
increase the depth of sand at those parts. 

As shown by the shock equation, the work of 
compression depends upon the weight of sand 
and the height of fall in the case of a single 
jarring machine which is not shockless. E = 
Gs .h. With increase in size of the moulds, 
that is to say, with increase in weight of the 
sand, the force of the shock which has to be 
received and absorbed by the foundations, also 
increases more and more, so that it is necessary 


to discover means for reducing the effects of the 
shocks on the foundations, or, in other words, 
for absorbing the shocks wholly within the 
machine itself. 

Shock-absorbing and shockless jarring 
machines owe their origin to this tendency. In 
Figs. 14 to 16 an attempt has been made to 
illustrate the ramming operations in three dif- 
ferent kinds of jarring machines, the theoretical 
physical processes being indicated at the same 
time. Fig. 14 concerns the simple jarring 
machine not operating in a shockless manner. 
In the bottom left-hand corner, the anvil is 
shown raised and on the point of falling, in the 
middle it is shown in the impact position, and 
on the right in the position shortly after impact 
has occurred. It will be observed, especially if 
the corresponding positions and records of an 
impact pendulum shown in the upper part of 
Fig. 14 be considered, that after the impact 
there must occur a rebound to a height h corre- 
sponding to the angle of rebound £ of the pen- 
dulum and depending upon the coefficient of 
impact k. A rebound of this nature is undesir- 
able, however, since in the case of relatively 
large masses of sand, it causes the already com- 
pressed layers to be loosened again. The weight 
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jarring machine (Fig. 16) will ram moulds of up 
to the largest weights. 

Such jarring machines of considerable size 
will operate with a weight lifted of up to 40 
tons. At the commencement of the working 
cycle, the jarring table is supported on the edge 
of the anvil, as shown in the left-hand bottom 
corner of the figure, and the jarring plunger is 
therefore in its lowest position. In addition, the 
mass M, of the anvil is greater than the mass M, 
of the jarring table with load. When com- 
pressed air is admitted to the anvil cylinder 
below the jarring plunger, the plunger ascends 
and the anvil is forced downwardly, thereby com- 
pressing the springs which support it, as shown 
in the centre illustration in the bottom row of 
the figure. 

When the air escapes, the jarring table falls, 
while the supporting springs of the anvil cylinder 
expand and force the anvil up. The jarring 
table and anvil are thus moving in opposite 
directions until they impact with each other, as 
shown in the right-hand bottom corner of the 
figure, after which they remain in contact with 
one another until the starting position is again 
reached. The shock is thus absorbed wholly in 
the machine and there is no rebound. There is 
thus produced what is called a “ sticking ”’ blow, 
producing an intense compression of the mould 
with only a few blows. The two upper rows of 
the figure illustrate the theoretical principles 
with reference to a pair of impact pendulums. 
In the top row, the masses of the pendulums are 
equal, M, = M,. 


The Rodehiiser Diagram 


In the Rodehiiser diagram (Fig. 17), the 
distance-time curves of a 1.5 ton jarring machine 


Fre. 14.—PrINcIPLE OF THE RAMMING OPERATION 
IN JARRING MACHINES OPERATING IN A SHOCK- 
LESS MANNER. 


a = starting position; b = impact; ec = rebound; d = sup- 


port; e = wood; k = } 


lifted in these simple jarring machines should, 
therefore, not exceed 500 kilograms. 

In the _ shock-absorbing jarring machine 
(Fig. 15) a special anvil rests on springs in the 
main cylinder, and takes the jarring or jolting 
shock. This anvil has the same weight as the 
jarring table with its load. 

At the commencement of the movement of the 
table, as shown on the left-hand side of Fig. 15, 
the anvil springs are relaxed, so that impact 
occurs on the ‘ floating ’’ anvil, which then 
descends and absorbs the shock by means of the 
springs. The operation will be clearly under- 
stood on comparison with the positions of the two 
impact pendulums of equal weight shown in the 
upper part of the figure. 

The angles of movement of the spherical 
pendulums depend upon the coefficient of impact 
k. The heights of rebound h’ of the jarring table 
and hf of the anvil again correspond to these 
angles. In this case the rebound is less than 
in the case of the simple jarring machine. The 
shock-absorbing jarring machine works well for 
weights of up to about 1,000 kg. The shockless 


are shown in the upper part, while the lower 
part shows the time-pressure curve for a group 
of six impacts and a total time of 0.62 sec., 
corresponding to about 580 blows per minute. 
The plane in which the jarring impact occurs 
lies in the centre at about half the plunger 
stroke. The two last-mentioned types of jarring 
machine are controlled positively from the 
jarring table. The anvil should impact the 
jarring table over as large a surface as possible 
in order to produce uniform distribution and 
compression of the sand. The jarring table 
should be of robust construction and well re- 
inforced by ribs so that it will not vibrate under 
the effect of the impacts, which would cause 
jumping of the mould and result in the loosening 
of previously compressed parts of the mould. 
Since in moulds rammed in a jarring machine 
the upper layers of sand are not compressed very 
considerably, they have to be subsequently 


squeezed, unless loading plates or filler frames , 


are used, in which case care should be exercised, 
otherwise there may readily be excessive com- 
pression of the sand. For compressing moderately 
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deep moulds, therefore, of a box area of about 
2,400 to 10,000 sq. cm., a combination of jarring 
or jolting machine and squeezing machine is 
employed. 

In such a combined jolt-squeezer machine 
(Fig. 18), the jarring plunger is mounted con- 
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packed on and beside one another round the 
pattern, the moulder moving the impeller head, 
which is mounted on a pivoted bracket, over the 
entire surface of the moulding box. By moving 


the impeller head rapidly or slowly over the 
various parts of the pattern, it is possible to 
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ticles of sand. The slinger nozzle, secured to a 
swivelling arm, is moved over the surface of the 
moulding box, the latter being filled, as it were, 
by spraying sand over the pattern. 

Both types of machines are sand compressing 
machines, not moulding machines in the true 


| ag)? 


(b) (c) (2) 


Fig. 15.—PRINCIPLE OF 


THE OPERATION OF A 


SHOCK-ABSORBING JARRING MACHINE. 


a = imperfectly elastic impact; b 


steel, coefficient of impact k 5° f = after rebound ; 


i = base; 


centrically in the pressing plunger. After 
swinging aside the pressing plate and placing 
the filler frame in position, the mould is jarred; 
after removing the filler frame and swinging the 


pressing plate into position, the mould is 
squeezed. Drawing the pattern is generally 


effected by lowering the pattern plate, using oil 
under pressure. Recently, jolt-squeezing ma- 
chines have been put on the market in which 
jarring and squeezing take place simultaneously. 


Sandslinger 


Ramming methods employing slingers are 
applicable for ramming all kinds of moulds of 
moderate size, and especially of moulds of large 
size. The Sandslinger designed in the United 
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Fie. 17.—Distance-Time CURVES THE 


CorRESPONDING PreEsSURE-T1ME CURVES OF A 
1,500 Ke. JARRING (SHOCKLESS) MACHINE UNDER 
Losap, type BMD, accorDING 
Ropeniser. 


a = path of table in mm.; b = path of anvil in mm.; c¢ 


pressure above atmospheric; d time in blows 


Nos. 17 to 22; f 
h = atmospheric line. 


sec.: e 
100 


plane of impact; g = starting position ; 


States has a delivery head (see Fig. 19) consti- 
tuted by a rapidly revolving wheel on which is 
mounted a readily replaceable cup and liner 
device bucket W. The sand is fed continuously 
- in the direction of the axis of rotation. The cup 


and liner cuts off small portions or wads of sand 
and slings them at the rate of about 1,500 per 
minute on to the pattern in the moulding box 
situated underneath. The 


wads of sand are 


k = assumed to be without weight after impact ; 
1 = absorption of the shock by the spring-mounted anvil. 


Fic. 16.—PRINCIPLE OF THE SHOCKLESS 
JARRING MACHINE. 


starting position; 
impact ; d = absorption of the shock by the mass Mo; e = for 


h anvil ; a = 


9 
apart; e 


adapt the density of the sand to the conditions 
of the mould. 

Another type of Sandslinger of German origin 
employs compressed air for accelerating the 
stream of sand. As shown in Fig. 20, the sand 


SSS 
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Fic. 18.—ComBInED JoLT-SQUEEZING MACHINE. 
A pressing cylinder; B pressing plunger ; C = jarring table ; 
D pattern plate; E pattern; F = adjustable pressing 
block; G swivelling pressing traverse; J vertical position 
before swinging the pressing block into position ; K = filler frame 
to be removed before swinging the traverse into position. 

a = jarring, inlet; b = vibrator; e = squeezing, inlet; d - 


depth of mould; e = weight per unit volume; f = stroke; 
g = jarring, outlet; h = squeezing stroke; i 1 = mould 


jarred ; k = 2 back of mould squeezed. 

mixed with compressed air flows in a continuous 
stream from a hose nozzle which is so devised 
that the air can escape soon after leaving the 
mouth of the nozzle so that it will not have a 
loosening effect on the already compressed par- 


principle of shockless impact ; b 


impact k = -; 


for steel : coefficient of 


c = position of rest; d maximum distance 


impact; f = assumed. 


sense of the words. If the moulds rammed by 
Sandslingers are to be separated from the pat- 
tern mechanically, it is necessary to operate the 
slingers in combination with special pattern- 
drawing machines. In addition, their operation 
requires skill, since the workman can only judge 
the rate at which he must move the delivery 
head over the mould by practical experience. 
Slingers are particularly suitable when large 
quantities of sand are to be dealt with in mass- 
production work on an extensive scale. 


Constructional Arrangoment and Operation 
of Moulding Machines 
There is no machine tool which operates under 
such unfavourable conditions as the moulding 
machine. Sand and dust, the destructive agents 
of all machine elements, can never be avoided 
in foundry practice, nor is it possible to train 


Fig. 19.—Detivery Heap or Sanp THROWER. 


B = wad of sand; G - 


: sand feeding device ; L = guide plate ; 
W = cup and liner; T 


= wheel. 


the moulder to handle the machine entrusted to 
him with due care and attention. The 
moulder from his youth upward has been accus- 
tomed to doing rough work. For economical 
reasons, practice requires that the moulding 
machines shall have a long life, and this can 
only be ensured if they be constructed as simply 
as possible and all the moving parts are pro- 
tected from dust and sand. If such parts, such 
as plungers, cannot be accommodated in the in- 
terior of the machine frame, but have to be ex- 
posed, it is essential to protect them by leather 
concertinas. As previously mentioned, all the 
guides of moving parts should be long and adjust- 
able, and in addition they must be provided with 
permanent lubrication. All broad, horizontal 
surfaces on which sand could lodge must be 
avoided in moulding machines. If horizontal con- 
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structional elements are indispensable, they 
should be made of circular, elliptical or trian- 
gular cross-section so that the sand will slip 
off them. The design of the machine elements 
should not be based on considerations of strength 
alone, but due regard must also be paid to the 
treatment which they are liable to receive at the 
hands of the workmen. 


Robustness must always be the guiding prin- 
ciple of the moulding machine constructor. 
Furthermore, the foundry manager should see 
that his stock of moulding machines is constantly 
being inspected and kept in repair so that any 
damage which may appear can at once be made 
good before necessitating costly repairs. For 
large foundries, it will certainly be profitable to 
employ a skilled moulding machine fitter. In 
addition, the machine moulders should be made 
to clean their machines thoroughly at the end 
of the week. Moulding machines which are 
allowed to become gradually clogged with sand 
cannot remain efficient for long. 


In conclusion, a few words may be said in 
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X-Ray Examination of 
Steel Castings 


The Second Report of the Steel Castings Re- 
search Committee (Special Report No. 15), pub- 
lished by the Iron and Steel Institute for the 
Autumn Meeting held recently in Diisseldorf, 
contains a section by Mr. V. E. Puttin, C.B.E., 
on “‘ The Present Position of Radiological Ex- 
amination of Steel Castings.’’ We append some 
extracts. 

Radiographic examination has recently de- 
veloped into a much more practical stage of 
usefulness than hitherto, because of the evolution 
of completely safe, portable equipments of high 
power. 

X-ray examination is applicable to a variety of 
subjects. It may be used as a routine method 
of inspection in certain cases. For this purpose 
it may sometimes be desirable to design special 
equipment for a specific purpose, an example of 
which is an apparatus which is at present in use 
for the routine inspection of fuses. X-rays 


Fie. 20.—DEVELOPMENTS IN NozzLE DESIGN FOR THE SEPARATION OF COMPRESSED AIR AND 
Movtpine SAND IN THE CoMPRESSED-AIR SAND THROWER MovuLpING MACHINE. 


regard to the workmen themselves. Machine 
moulders should undergo training for a period of 
instruction lasting several months before satis- 
factory work can be expected of them. It is not 
every man who is suitable for this work. Many 
who regard machine moulding as an easy and 
well-paid job are sorely disappointed even during 
the training period. Thus, of three men, only 
one will remain in the machine moulding shop, 
while the other two will take on jobs elsewhere 
as unskilled workmen. 


An endeavour has been made to set forth the 
requirements which foundry practice may expect 
of the moulding machine, the preliminary con- 
ditions which practice itself must satisfy to 
enable the moulding machine constructor to meet 
those requirements and the points of view which 
he must adopt in designing the machine. Re- 
ference has been made intentionally only to 
power-operated machines employed for making 
the uncored mould and using divided patterns in 
the upper and lower moulding boxes, but con- 
sidered broadly the comments made also apply 
to machines for making other moulds and cores 
of all kinds. 


E. & A. AsHwortH, LimiTep, Crown Engineering 
Works, Dewsbury, announce the completion of works 
extensions and installation of new precision machine 
tools. 


may also be employed, perhaps most usefully of 
all, in a consultative capacity—for example, in 
the examination of a specially important casting 
or a particularly highly-stressed area. Further, 
X-rays have very considerable value in the 
foundry in the examination of experimental cast- 
ings made to a new design. After a thorough 
radiographic examination, such castings, if found 
to be seriously defective, may be sectioned in 
selected positions, indicated by the radiographs, 
to confirm the character of, and ascertain the 
reason for, the defects. 

Radiography may also be of value in the 
machine shop for the rapid investigation of any 
defect which may become apparent in a casting 
during machining. In this way valuable time 
and sometimes an expensive casting may be 
saved. For this type of ad hoc application the 
modern commercial portable equipment has 
unique advantages. The maximum thickness of 
steel which may be examined within practical 
limits is about 3 in. Facility of X-ray examina- 
tion depends very largely upon the shape and 
accessibility of the specimen in question. The 
cost of X-ray examination also depends to some 
extent upon the difficulties inherent in the par- 
ticular problem. The chief item of expense in- 
volved is the cost of photographic film, which 
may be taken roughly as Is. 9d. per sq. ft. In 
certain cases, however, where fine detail in the 
radiograph is not of supreme importance, 
sensitised paper may be substituted for film, 
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which reduces the cost by approximately half. 
In some cases X-rays may be used for the visual 
examination of structures by the use of a 
fluorescent screen. This method of examination 
is particularly applicable to very light articles 
such as aeroplane parts. 

Radiographic Examination of Castings 

Castings are subject to well-known types of 
defects. In general terms they may be defined 
as (1) blow-holes, (2) contraction or shrinkage 
cavities, and (3) cracks. All these defects may 
be shown by radiography in most cases—that is, 
where the portion of the structure containing 
the flaw is accessible to X-ray examination. 
Further, it is to some extent possible to pro- 
nounce on the character of the flaw merely by an 
inspection of the radiograph. It is, in fact, the 
ability to make this diagnosis with comparative 
accuracy that constitutes what is known as the 
‘‘ interpretation ’’ of the radiograph. Thus, 
some knowledge of general engineering, foundry 
practice, and metallurgy is essential to the 
engineering radiographer. It is frequently 
necessary to obtain two or more radiographs from 
slightly different angles in order to form an 
opinion as to the position and shape of a cavity. 
Tt is obvious that a radiograph, being essentially 
a shadow picture produced solely by differential 
absorption of the rays, cannot convey any graphic 
idea of a hidden hole or cavity unless the shadows 
produced from two or more angles are con- 
sidered. The position of a cavity or crack within 
a piece of solid metal may be fairly accurately 
determined by stereoscopic radiography, suitably 
placed markers on either surface of the specimen 
being used as landmarks. The examination of a 
large casting involves a certain systematic 
technique. Its surface should be examined, and 
all superficial marks and irregularities noted for 
subsequent comparison with the radiographs, and 
it is frequently of great value to examine the 
structure by the ferrographic method, by means 
of a small adjustable magnet and spray, as a 
preliminary measure. 

Tt has been said that one of the difficulties met 
with in X-ray examination is the comparatively 
frequent inaccessibility of the suspicious area, 
owing to the shape or arrangement of the 
specimen. For example, in a very large casting, 
such as part of a gun mounting, it may be quite 
impossible to place an X-ray tube in the position 
necessary to examine a particularly vulnerable 
area in the casting. In such a case as this, 
examination hy radium is extremely useful. 
Further, it is sometimes desirable to examine 
very heavy structures as much as 8 or 10 in. in 
thickness. Here again radium has a unique 
application. 

Generally, however, X-ray examination is to 
be preferred to radium because of the very much 
better detail that is obtainable by X-rays. 
Radium, however, has very definite advantages 
of its own, quite apart from its ease of manipula- 
tion and operation. For example, a structure 
may vary considerably in thickness, and it may 
be desired to include such variations in one 
picture. X-rays, for technical reasons, would 
be inapplicable. These reasons, however, would 
not be valid in the case of radium examination, 
hy which a perfect picture of svch a structure 
could be obtained. As a general rule radium 
exposures are very much longer than X-ray 
exposures, but it must be remembered that the 
radium can be placed in position and left for 
many hours if necessary without any «ttention, 
manipulation, or interference. 

Radium has been used very successfully for 
the examination of heavy castings and other 
structures on board ship, and in other cases 
where X-rays were contra-indicated for one 
reason or another. Because the specimens are 
of considerable magnitude, the interpretation of 
radium pictures is often rather more difficult 
than the interpretation of X-ray pictures. 
Nevertheless, it is now possible to use radium 
with very nearly the same precision with which 
X-rays have been used hitherto, and it has 
proved itself to be an essential adjunct to the 
radiographic aspect of non-destructive testing. 
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Principles and Practice of Devias 
Enamelled Ware’ 
By P. G. PICKWELL 


The process of drying as applied to the 
vitreous enamelling industry is the compara- 
tively simple one of removing water added to 
the enamel to make it adhere to the metal sur- 
faces during wet dipping or spraying. The term 
drying, as used in connection with industrial 
finishes, frequently involves an oxidation pro- 
cess in addition to the removal of volatiles and 
thinners, and the actual hardening of the coat- 
ing of most siccative finishes is accomplished by 
this means. As the formation of a hard homo- 
geneous coating of vitreous enamel is produced 
during the fusing operation, the drying process 
is quite distinct from that referred to in the case 
of oil base or asphalt base enamels. 

Although the removal of water may be accom- 
plished in many different ways, such as 
mechanical separation, absorption or draining, 
the only practical method possible it: the process 
under consideration is that of evaporation, i.¢ 
the conversion of the water, in which the solid 
particles of the enamel are suspended, to water 
vapour, a condition in which the molecules of 
water are free moving and disassociated from 
the solid matter. 

The problem, therefore, is how to accelerate 
the change of physical condition of the water as 
much as possible without encountering the 
troubles experienced when the change is accom- 
plished with extreme rapidity. 


Phenomena of Evaporation as Applied to Water 

Water, in common with all other matter, is 
composed of molecules in certain particular 
groupings. These molecules are in constant 
motion, the rapidity and extent of which deter- 
mine the temperature and the physical state of 
the water, whether solid, liquid or gas. The 
addition of heat increases the rate of vibration 
of the molecules with a corresponding rise of 
temperature, but with certain important excep- 
tions. With the addition of heat, ice will con- 
tinue to rise in temperature until reaching 32 
deg. Fah., when further additions have the effect 
of so speeding up the molecular vibrations that 
the cohesive force of the molecules is affected, 
and the ice changes from solid to liquid. While 
this change is taking place all the heat energy is 
used for this purpose, and no change of tem- 
perature occurs. 

Similarly, when all the ice is melted, additions 
of heat cause the temperature of the water to rise 
until 212 deg. Fah. is reached, when a further 
increase in the motion of the molecules is 
effected, another change of state is accomplished, 
and the water becomes water vapour. In this 
state the gas is indefinitely expansible and will 
fill any space available. It should be noted that 
during both these physical changes the applied 
heat is not observable in any change of tempera- 
ture, and is therefore referred to as latent—at 
the ice-melting stage as the latent heat of fusion 
and at the boiling point as the latent heat of 
evaporation. Water in its liquid state will 
evaporate until the vapour pressure in the sur- 


* A Paper read before the Midland Se-tion of The Institute of 
Vitreous Enamellers, Mr. W. Todd presiding. 


rounding space becomes appropriate to the water 
temperature. 

The more rapidly moving molecules within the 
liquid overcome the surface tension of the water 
and escape into the space. This continues until 
the space becomes so charged with the escaping 
molecules that equilibrium is reached between 
those re-entering the liquid and those escaping. 
This condition is that of total saturation. The 
bombardment of the rapidly moving molecules in 
the confines of the space exerts a pressure depen- 
dent on the rate of motion. 

This rate of motion is again dependent on the 
temperature of the gas, which also depends upon 
the temperature of the water. Unless there is no 
external source of heat to accelerate the motion 
of the remaining molecules in the water, the 
escape of the more rapidly moving or hotter mole- 
cules into space leaves the cooler molecules be- 
hind; thus is obtained the well-known evapora- 
tive cooling effect. 

The presence of molecules of air in the space 
considered does not affect the vapour pressure of 
the water, but only retards the rate of evapora- 
tion somewhat due to collision of the molecules. 
The most important effect of the presence of air 
is that it is a further source of heat available 
for causing additional evaporation. 

It is erroneous to visualise air as being absor- 
bent as blotting paper is absorbent. Its import- 
ance is mainly that of being a carrier of the 
heat necessary for evaporation. As in all prac- 
tical applications, the removal of water vapour 
also involves the removal of the air filling the 
same space, and it is therefore convenient to re- 
fer to vapour volumes and quantities in terms of 
associated air. 

Drying by Evaporation of the Wet Enamel 

Heat is conveyed by (1) conduction through 
materials in contact with the heated object, (2) 
by radiation of heat waves from a hot surface 
across a space, and (3) by convection currents 
set up in liquids or gases in contact with a source 
of heat. In the case of an article placed upon 
a hot plate, all these methods operate, and 
although quite effective, are not conducive to 
rapid or uniform drying. 

Solid surfaces in contact with the hot plate 
will be heated quickly, while convection currents 
will not have sufficient velocity to cause a rapid 
heat exchange. Air in contact with the wet 
surface rapidly becomes saturated and therefore 
cooler than the surrounding air, and this retards 
convection currents and_ prevents further 
evaporation. A more effective method is to use 
air currents for the heat carrying medium, con- 
stantly replenishing the air films in contact with 
the surfaces to be dried, and thus removing the 
vapour as it is formed. 

By this means a uniform and constant tem- 
perature can be easily maintained with a greatly 
accelerated drying rate. It is of interest to note 
that the rate of evaporation is directly pro- 
portional to the air velocity, and is more than 
double for a given velocity perpendicular to than 
parallel with a surface. 
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At temperatures considerably above boiling 
point the effect of air circulation, except for 
uniformity of distribution and as a heat carrier, 
ix relatively less important. It should be re- 
membered, however, that although the tempera- 
ture of the drying chamber may be 300 or 400 


deg. Fah., while the enamel contains water, 
neither the enamel nor the air film in im- 
mediate contact can rise above 212 deg. Fah. 


Drying Time 


The question of drying times and temperatures 
is of importance, and generally the requirements 
are that the metal shall have reached its maxi- 
mum temperature and completed its expansion 
before the enamel coating has lost its plasticity, 
also that the rate of diffusion of the moisture 
through the thickness of the coating shall not 
be less than the rate at which the outer surface 
loses its moisture. 

The result of the latter condition is to produce 
a dried and non-plastic outer skin which con- 
tracts as the water is evaporated. As the inner 
material remains wet and is not elastic, tension 
is set up in the outer layer which leads to dis- 
ruption of the surface. The thickness of the 
coating and the fineness of the grinding of the 
enamel also influence the rate of drying. The 
thicker the coating the slower the rate of 
moisture diffusion and the lower the tempera- 
ture at which it can be dried, while the finer 
the grinding the less readily can the particles 
accommodate themselves to contraction. 

The successful drying of a thick plastic 
material requires that the whole bulk is first 
raised to a uniform temperature before drying 
takes place. This rise of temperature increases 
the rate of moisture diffusion through the 
material so that when the actual drying process 
starts it can be carried out more rapidly. To 
obtain this condition the surrounding atmosphere 
must be in a state of complete saturation during 
the initial heating stage, the humidity being 
lowered after the material has been heated 
throughout. 

With vitreous enamel the coatings are com- 
paratively thin, so that it is unnecessary to pro- 
vide a heating cycle based upon this principle, 
particularly in view of the added cost of the 
equipment. This is proved in the case of 
enamelled sheet iron of 18 S.W.G. which has 
been successfully dried in 24 min. at 450 deg. 
Fah., and indications seem to point to the possi- 
bility of reducing the drying time to about 
14 min. at a temperature of from 500 to 600 
deg. Fah. 

Conditions with cast iron are somewhat dif- 
ferent owing to the thickness of the castings and 
the time required for the iron to attain the tem- 
perature of the surrounding air. In this case, 
in order to allow for the slow expansion of the 
castings, the drying time has to be increased to 
10 to 20 min. and the temperature maintained at 
120 to 200 deg. Fah. An accelerated drying 
time could undoubtedly be effected by heating up 
to a higher temperature in a saturated atmo- 
sphere. 

Heating the Air 


The following sources of heat are usually 
available:—(1) Steam; (2) town gas; (3) pro- 
ducer gas; (4) fuel oil; (5) coal or coke; (6) 
electricity, and (7) waste heat from furnace. 
Steam is not usually available at pressures such 
as will heat the air above a temperature of 250 
deg. Fah., but has important advantages in its 
simplicity of application and ease of control. 
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Where the steam required is an additional load 
upon an existing boiler the cost of operating the 
heaters will be small. Town gas can usually 
be obtained at reasonable rates and is sufficiently 
clean and free from sulphur to allow of its being 
burned either directly in the oven, or in a com- 
bustion chamber where the products of combus- 
tion mix with the circulating air. The heat- 
ing unit is simple, inexpensive, flexible and 
efficient, and any desired temperature can be 
automatically maintained by a simple control 
system. 

Producer gas, fuel oil, coal or coke require the 
use of a heat interchanger owing to the presence 
of sulphur in the products of combustion, which 
has a deleterious effect upon the enamel in the 
fusing process. Producer gas, unless already 
available for other purposes, does not usually 
present sufficient advantages to require serious 
consideration, as fuel oil is cheaper and the cost 
of oil burning apparatus less. 

Coal and coke preferably require some form of 
automatic stoker and are apt to give rise to 
the presence of dust in the atmosphere and 
should therefore be situated some distance from 
the enamelling equipment; the first cost of the 
plant is therefore likely to be somewhat high. 
Fuel storage and ash removal have also to be 
taken into consideration. 

Electricity has only one disadvantage, that of 
operating costs which are usually from three to 
fifteen times that of other forms of heating. 
Waste heat from the furnace can be utilised by 
the addition of a heat interchanger installed 
either on top of the furnace or incorporated 
in the design of the chimney. The heat available 
from this source, however, is usually only suf- 
ficient to maintain an oven temperature of 
120 to 160 deg. Fah. The question of the most 
suitable form of heating is largely one ef econo- 
mics although the convenience, storage, main- 
tenance, and supervision factors must not be 
overlooked. 

Drying Rooms 

There are two well-known types of drying plant, 
the drying room and conveyor oven. The former 
is usually not reqnired for high temperatures 
and takes the form of a room preferably con- 
structed of insulating material in panel form, 
with sliding doors along one or both long sides. 
The work is generally stacked on sticks forming 
a pile which can either be built outside and 
wheeled into the room on a lifting truck, or the 
stacks are built in the room and removed by 
the truck after drying. The air circulation is 
supplied from a system of internal ducting 
arranged along the walls and so designed to give 
a directional velocity through the stacks. An 
external air circulating fan drawing air through 
a combustion chamber, a steam heater battery 
or a heat interchanger can be mounted on top 
of the oven and a large proportion of the supply 
air re-circulated to economise the fuel require- 
ments. A proportion of the oven atmosphere 
must be evacuated in order that fresh air can 
be taken in to keep the relative humidity of 
the circulating air sufficiently low for effective 
drying. 

A modification of the simple drying room is 
the unit drying chamber which is a cabinet of 
a size sufficient for a single lifting track load, 
and is located alongside a spraying booth. As 
each piece is sprayed it is placed through an 
open side on to sticks on a skid inside the cham- 
ber. The pieces are immediately subjected to 
the drying action of a hot air stream and are 
removed after a complete truck load has been 
built. 

Another variation of the drying room is a 
chamber constructed around the fusing furnaces, 
thus taking advantage of the radiated heat from 
the furnace walls. Other forms have a system 
of loading the pieces on to carriages which can 
be fed into the oven progressively and from 
which the pieces can be lifted by the furnace 
charging machine. Where large outputs of 
similar parts are required a conveyor dryer will 
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be found to reduce handling costs to a minimum 
and to effect a saving of floor space. It has also 
the advantage of dispensing with skids and 
sticks, as the pieces are placed directly on to 
the conveyors or on to carriers, specially de- 
signed to support the pieces, and attached to 
the conveyor chains. 
Conveyor Systems 

Conveyors are capable of many variations 
dependent on the output required, floor space 
available, height of shop and shape of pieces, 
etc. One of the simplest forms is the drag line 
conveyor which progresses wheeled trucks or 
bogies through a drying chamber by means of 
dogs attached to a chain at floor level. The 
conveyor can be arranged either with detachable 
trucks or they can be permanently attached and 
returned along an outside track. Overhead con- 
veyors may take the form of a monorail with 
suspended carriers, the chain being capable of 
articulation in a horizontal plane as well is 
having sufficient flexibility to allow a change 
of levels. 'This conveyor is capable of indefinite 
extension in many directions, and the same con- 
veyor can be used for other purposes in addition 
to the drying process. 

Others take the form of a double chain with 
connecting bars supporting carriers or pieces 
suspended by hooks. This conveyor can only 
articulate in a vertical plane and can be used 
either to progress the carrier through a tunnel 
or ‘“* A” type oven loaded one end and unloaded 
at the other. A variation of this type can be 
loaded and unloaded at low level, passing the 
pieces through an upper drying compartment. 

A Mechanised System 

The cable conveyor comprises a number of 
strands of cable supported horizontally on which 
the pieces are placed. In one particular form 
the cables pass through a series of spray booths, 
where’ the pieces are sprayed whilst moving, 
through a drying tunnel to a further exposed 
portion, where a mottle coat is applied while 
the metal still retains the heat from the drying 
chamber. 

Mr. S. Hallsworth, in his Paper ‘‘ Modern 
Tendencies in Vitreous Enamelling,’’* has re- 
corded results obtained from a monorail con- 
veyor used for dipped sheet iron parts. With 
this equipment one man can swill 700 to 1,400 
pieces (1,100 to 1,500 sq. ft.) of sheet iron parts 
per hour, drying for 24 min. at 450 deg. Fah. 
and using about 1,100 cub. ft. of town gas 
per hr. 


* FOUNDRY TRADE JOURNAL, October 8, 1936, p. 279. 
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With a cable conveyor for sprayed sheet iron 
pieces and three sprayers, the plant is capable of 
an output of 300 pieces 2 ft. by 18 in. per hr., 
which could be doubled with small sized pieces. 
This conveyor dries in 6 minutes at 390 deg. Fah. 
A double chain conveyor with hanging baskets 
for cast iron pieces gives an output of pieces of 
an average total weight of 66 cwts. per hr., 
dries in 18 min., at 130 deg. Fah., and consumes 
1,000 cub. ft. of town gas per hour. 

The conveyor drying oven is a typical example 
of a modern system designed specifically for cast- 
ings. The conveyor is of the double chain and 
crossbar type. Suspended from the crossbars is a 
central support, attached to which are five pairs 
of knife edged bars where the castings are placed 
from both sides. The conveyor is entirely en- 
cased by insulating panels with four openings 
arranged on each side of the lower track. A 
pair of spray booths is placed adjacent to each 
opening, making a total of sixteen booths to the 
oven. 

Under each opening is a combustion space con- 
taining gas burners. The top of the chamber is 
a sheet metal plate, on which can be placed 
special carriers, for smaller castings, which, when 
filled, are placed upon the conveyor. The hot 
plate also provides auxiliary heating by radia- 
tion, at the openings. The main heating is by 
air circulation. The products of combustion 
which rise from the combustion chamber are 
picked up by a central return air duct situated 
between the tracks. The supply air is delivered 
to two ranges, alongside the central return duct, 
with risers and downcomers arranged at frequent 
intervals. These risers and downcomers are pro- 
vided with slots directing streams of high velocity 
air on to the castings on the carriers. Branches 
which are taken along the bottom edge of each 
opening produce a vertical curtain of air across 
the opening and form an air seal which prevents, 
to a large extent, the ingress of cold air. Blinds 
are provided at the openings, these being drawn 
if a pair of booths are out of operation. These 
conserve the heat in the oven during shut down 
periods. A special feature of the design is that 
all heat-conducting surfaces as well as the circu- 
lating fan, which is a special aerofoir section 
high efficiency type, are located within the insu- 
lating panels. 

With this arrangement castings, when sprayed, 
are immediately loaded on the conveyors over 
the hot plate in a turbulent atmosphere of heated 
air. These conditions are essential to prevent 
rust spotting, a complaint which demands the 
immediate application of heat for its elimination. 


Developments of Airless Shot Blasting’ 
By H. BOARDMAN 


The application of airless abrasive cleaning 
machines to the vitreous enamelling process 
immediately raises the question of what the 
vitreous enameller expects of any form of abra- 
sive cleaning method. Obviously he wants the 
most efficient and economical means of preparing 
castings to receive enamel, and to keep the per- 
centage of rejects at a minimum. 

Airless shot blasting as applied to any industry 
has only been in use in this country-for the last 
twelve or eighteen months, and so far as per- 
sonal knowledge is concerned, it is rather less 
than twelve months since the first airless abra- 
sive cleaning plant was installed in England to 
prepare castings for the purpose of vitreous 
enamelling, and one may, therefore, quite rightly 
refer to the subject as being yet in its infancy. 
Even so, a brief consideration or survey of the 
action already taken by various vitreous 
enamellers and the interest shown by this indus- 


* A Paper read before two sectional meetings of The Institute 
of Vitreous Enamellers. 


try indicates that airless shot blasting has 
become an essential feature of modern vitreous 
enamelling installations. 

The manufacturers of airless shot blast plants 
have taken and are still taking intense interest 
in the application of this revolutionary process 
to the vitreous enamelling industry, designing, 
where necessary, special machines to meet specific 
individual requirements. The thought arises 
that the pressure method of shot blasting is 
really a necessary evil, particularly when it dis- 
closes bad castings, and especially when the cost 
of producing the necessary compressed air is so 


high. 


Pressure Shot Blasting 

There is undoubtedly, amongst vitreous enamel- 
lers, a diversity of opinion as to the air-pressure 
necessary for the proper preparation of castings 
to receive the enamel. Pressures varying between 
40 Ibs. and 80 lbs. per sq. in. are recommended, 
but from personal knowledge of installations all 
over the country it is possible to state that the 
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large majority of plants operate with an air 
pressure of not less than 60 lbs., absorbing 
approximately 18 h.p. per 100 cub. ft. of free 
air compressed to this pressure. A ,%-in. bore 
nozzle will absorb 205 cub. ft. of free air per 
minute, to operate it at 60 Ibs. pressure, and 
when the jet is worn to }-in. bore, 270 cub. ft 
will be required to maintain the pressure. These 
few figures are of distinct interest. 


The Airless Method 

Consideration must first be given to the nature 
of the castings to be handled, before decid- 
ing upon the type ef airless plant which will 
best conform to them. Assuming that one is 
mainly interested in abrasive cleaning plants 
applicable to the treatment of castings to make 
up gas and electric stoves, cookers, fires, grate 
ranges, wringers, etc., it can be definitely stated 
that there is one airless machine which will 
completely replace pressure-operated tumbling 
barrels up to the largest sizes, and this machine 
will satisfactorily and economically deal with 
such parts as frets, burners, grids, small door 
frames and wringer castings. 

This machine is ef the barrel design, of which 
there are several in service operating on the 
type of work outlined. One airless barrel instal- 
lation is effectively preparing an average load 
of 7 ewts. of castings for vitreous enamelling 
in a pertod varying from ten to fifteen minutes. 
The weight of castings per charge is a variable 
figure owing te the different shapes and light 
afterwards 


nature of castings which are 
enamelled. In this particular installation no 


effort is made to separate the few castings which 
may have to be de-enamelled, these being placed 
in the airless cleaning plant along with the 
new castings. 

There are two main parts of this airless abra- 


sive cleaning machine—-the wheel itself which 
throws out the abrasive by centrifugal force, 


and the mechanism which passes the work to be 
cleaned through the stream of abrasive. 

The Wheelabrator machine, for instance, con- 
sists ef two steel plates bolted together between 
which eight renewable blades’ of specially 
hardened metal are held in place by suitable 
counter-sunk screws. The abrasive fed 
through a control cage which allows the abrasive 
to be fed from a certain point in the centre 
of the wheel, tangentially on to the blades 
so that the direction of the abrasive can be 
controlled, and not discharged round the whole 
360 degrees of the wheel. In fact, by moving 
the control cage, the abrasive can be made to 
leave the wheel in any predetermined direction. 
The abrasive is fed through the control cage, 
which is stationary, by means of a small impeller 
wheel rotating with the main wheel. A _ pipe 
from the storage hopper feeds the abrasive into 
the impeller which then throws the shot through 
the slot in the control cage. This device is the 
result of a very large number of experiments 
in America in an endeavour to control the direc- 
tion of the abrasive discharge from the wheel, 
and is now covered by patents throughout the 
world. 

The wheel itself is carried on the end ef a shaft 
held by two bearings on one side of the wheel, 
and the wheel is generally revolved at 2,250 
r.p.m. through a Tex rope drive from a 15 h.p. 
motor. It should be particularly noted that this 
number of revolutions has been carefully deter- 
mined, and the wheel becomes ineffective when 
the revolutions per minute fall below this figure 
and if the revolutions of the wheel are reduced 
to 1,300 r.p.m. the cleaning action of the abra- 
sive is only about ene half or one third of that 
when running at the correct speed. The wheel, 
of course, is covered by a heavy steel guard. 

As the kinetic energy stored in the abrasive 
by the centrifugal action does the work of clean- 
ing, metal abrasive is very much more suitable 
for this purpose than sand, on account of its 
weight, and the use of sand or flint under any 
circumstances is not recommended. The wheel 
is, of course, subject to a certain amount of 
wear, as is any type of abrasive cleaning plant. 
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Effective Cleaning Area of Airless Wheel 

The surface covered by the blast from this type 
of wheel when a steel plate is placed’ 3 ft. from 
the centre of the wheel is approximately 40 in. 
long by 3} in. wide, whereas a ;% in. bore nozzle 
operating at a pressure of 60 Ibs. per sq. in., 
with a steel plate placed the same distance away 
covers an area of approximately 54 in. diameter. 
The airless shot blasting gives a cleaning surface 
equal to that of six 7% in. bore nozzles operating 
at 60 lbs. pressure. Taking 205 cub. ft. of air at 
60 lbs. pressure for each of these six nozzles, 
1,230 cub. ft. of air are used, consuming 
approximately 220 h.p. against 15 h.p. absorbed 
by the airless wheel. Another way of comparing 
the two methods is to contrast the amount of 
abrasive ejected. A j% in. bore nozzle at 60 Ibs. 
per sq. in. uses approximately 40 to 50 Ibs. 
weight of abrasive per min., whereas the airless 
wheel uses from 300 to 350 lbs. per min. 

This plant cleans, on an average, 7 cwts. of 
castings in an operating time of 10 to 15 min., 
and before adopting the airless method, it used a 
pressure operated shot blast tumbling barrel of 
a large size, requiring two nozzles of not less 
than 3} in. bore, and operated at 80 lbs. per 
sq. in. pressure. These jets absorbed no less 
than 136 b.h.p. of compressed air, even with two- 
stage compression. The charge of material in 
this barrel was only 3} cwts., and the operating 
time was 35 min. 

This comparison is distinctly illuminating. 
Using compressed air 136 h.p. are absorbed, and 
33 cwts. of castings are cleared in 35 min. 
On the airless method a motor of 15 h.p. is used 
(the power actually absorbed is about 11 h.p.) 
and this cleans 7 ewts. of castings in 10 to 
15 min., and, what is very important, is that 
after enamelling there are no rejects which can 
be attributed to faulty abrasive cleaning. 

The weight of material constituting the charge 
and the actual operating times are variable 
according to the shape or weight of the castings 
to be treated, but it must not be thought that in 
a plant of the airless barrel type it is possible, 
without fear of damage, to handle castings of a 
much lighter nature than can be dealt with in 
the older pressure operated tumbling barrel. 
If the castings be very light, a motor with a 
variable speed gear can be fitted for driving the 
mill or conveyor apron, and with this run at the 
lowest speed when the lightest material is 
treated, the fall of the castings is then reduced 
to a very slight roll. 

Blasting in De-Enamelling 

To strip castings of vitreous enamel does defi- 
nitely take longer than to prepare material for 
the enamel, but this also applies when using the 
direct pressure method. In a plant of the barrel 
type, a load of castings can be de-enamelled in 
15 to 20 minutes, whilst they could normally be 
prepared for the enamel in 10 to 15 minutes. 

A second installation of this same type was 
also inspected. In 48 hours’ actual operating 
time, with the abrasive in motion, it cleaned 
18,552 castings of various types and weights, 
and there were no rejects after enamelling which 
could be attributed to faulty cleaning. The 
human element does not enter into the airless 
method of shot blasting to the same extent as 
with the pressure method, where the operator 
is alone responsible for the satisfactory cleaning 
of each individual casting as it passes through 
his hands. This remark should be accepted in 
a general way, and as referring to castings which 
can be put through the airless barrel type of 
plant, but which could not be cleaned in the 
earlier pressure-operated barrel. 

Conveyor Type Piant 

Obviously the tumbler equipment is not suit- 
able for dealing with flat castings, such as large 
stove sides, or any other type of flat pieces, as 
they would lie up or rest against each other and 
prevent the abrasive stream from reaching the 
whole surface. For this type of casting there 
is available a conveyor or planer type plant 
which has a conveyor, say of rubber, which passes 
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through a chamber, and beneath the path of the 
abrasive stream. Dealt with in this way, flat 
castings can be prepared for enamelling at a 
rate of from 5 to 8 ft. per min., equal to surface 
area of 17 to 25 sq. ft. per min. for ordinary 
castings. 

For the stripping of enamel this speed would 
be reduced to, say, 3 to 5 ft. per min., or an 
area of 10 to 17 sq. ft. per min. Such a machine 
would, obviously, be provided with a variable 
speed gear to the conveyor belt in order that 
the correct speed could be obtained, according 
to the work being handled. 


Rotary Table Machines 

As an alternative to the conveyor type there 
is a rotary table, and here a further comparison 
with the pressure method might usefully be 
made. A rotary table of, say, 9 ft. dia. would 
hitherto have been fitted with three j4-in. bore 
nozzles and these operating at 80 lbs. pressure 
would absorb 144 b.h.p. in compressed air. 
Against this the airless abrasive cleaning device 
is driven from a motor of only 15 b.h.p. Unfor- 
tunately, no definite figures are available as to 
the comparative production rates of the airless 
and pressure operated rotary tables, but unques- 
tionably the airless machines give the greater 
output. 

The plants discussed are most suitable for 
factories where there is a large quantity of 
castings to be dealt with, but for works where 
the production is smaller a small chamber can be 
used with the airless wheel mounted on the roof, 
and a small hand-operated rotating table fitted in 
the floor plates under the path of the blast. This 
should deal with four to six ewts. of light cast- 
ings per hour. The airless method eliminates 
many of the difficulties which have to be dealt 
with when using direct air pressure. 

Everybody has from time to time experienced 
moisture in the compressed air mains, due to 
condensation. Without taking into consideration 
the time wasted by the operator in clearing the 
mixing tube of the machine from damp abrasive, 
it should be noted that the moisture of oil vapour 
passes through the nozzle, and is deposited ou 
the castings which are being blasted, with the 
result that they have to be re-processed. If, on 
the other hand, the marks caused by the moisture 
are not feund, and the castings go through to 
the enamelling shop, it is most likely that these 
will be rejected. 


Essential Additional Equipment 

An exhaust system must, of course, be pro- 
vided, and the exhaust fan should be of such a 
capacity as will definitely remove all the dust- 
laden air from the abrasive cleaning chamber. 
Ducts should be fitted to several points on the 
plant, according to the operating conditions. 

Some form of dust arrester is also necessary, 
as the Home Office regulations will not permit 
the atmosphere either outside or inside the build- 
ing to be polluted with the dust from any form 
of shot blast plant, and this equipment is 
desirable to ensure cleanliness in the shops, and 
the health of the workpecple. The dust arrester 
should be of the most efficient type, and should 
obviously be placed on the inlet side of the 
exhaust fan so that only clean air passes through 
the fan, and is subsequently discharged to the 
atmosphere. When the exhauster has actually 
to deal with the dust entrained in the exhaust 
air, it is subject to very heavy wear, and under 
such conditions it is usual to empley a heavy 
type of cast iron fan. When the dust is trapped 
on the inlet side of the fan a much lighter steel 
plate exhauster can be used without in any way 
reducing the efficiency of the installation. 

After much personal experience with varying 
types of dust filters, the author describes the two 
which proved the most satisfactory ; they are both 
of the design which are placed on the inlet 
side ef the exhaust fan. One is of the rigid 
screen type, and has a special fabric secured 
to timber frames. The air is drawn through 
the cloth where the dust is effectively trapped, 

(Concluded on page 440.) 
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Blyth e COLOURS 


AND 
ENAMELS 
are the worlds best value 
Every good Buyer strives to buy in the best market, consistent with 


QUALITY, RELIABILITY and SERVICE. 


The best judges of these qualifications are the customers. They 
know the standard they require, and the fact that they get it from 
Blythe, is evidenced by our increasing sales. 


Follow the majority—buy ‘‘ Blythe” and get satisfaction all the time. 


AUDITORS’ REPORT 


As Auditors to Blythe Colour Works 

_Ltd., we Certify that the net home 
SALES of BLYTHE COLOURS, 
ENAMELS & GLAZES for the ten 
months—January to October |936— 
were greater than for the whole 
of the year 1935. 
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BLYTHE COLOUR WORKS LTD., 
CRESSWELL, STOKE-ON-TRENT 
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Design of Sheet and Cast-lron Parts 
for Vitreous Enamelling 


The opening meeting of the 1936-37 session of 
the Southern Section of The Institute of Vitreous 
Enamellers was devoted to the presentation and 
discussion of a Paper on ‘‘ The Design of Sheet 
and Cast Iron Parts for Vitreous Enamelling,’’* 
by Mr. J. H. Coupe. 

Opening the discussion the CHarrmMan (Mr. 
V. C. Faulkner) recalled that about a fortnight 
previously, when in  Diisseldorf with other 
members of the Institute, he had visited one of 
the principal enamelling works in Germany. It 
was a sheet enamelling works; spraying was 
used to only a very minor extent, and almost 
everything was dipped. He had been impressed 
by the fact that some light stampings of reason- 
ably thin gauge material, for hollow-ware, were 
subjected to a light spinning before they were 
sent to the enamelling shops. Thus, the sheet 
was cold worked in order to raise its strength 
before it was enamelled, and that had occurred 
to him, as a metallurgist, as being a very 
rational thing to do. Mr. Faulkner paid a 
tribute to Mr. Coupe for an exceedingly interest- 
ing and practical Paper. 


Countersunk Holes 

Mr. J. VT. Gray, referring to Mr. Coupe’s 
remarks and illustrations relating to a method 
for punching holes in enamelling sheets to leave 
a kind of counter-sink around the hole, thought 
that this might prove of interest to the 
enamelled-sign trade, as such a practice would 
go some way towards preventing spalling of 
enamel around screw-holes on sign-plates due to 
the excessive pressure applied when the screws 
were driven in. 

Commenting on the Chairman’s reference to 
the practice followed in a German factory, where 
very light gauge hollow-ware stampings—prob- 
ably of 20 or 22 gauge metal—were subjected to a 
light spinning before enamelling, he said that 
that was a general practice in English shops, 
and he believed it had been for many years. 

The CHarrman said, with regard to enamelled 
sign plates, that there were some horrible signs 
on some of the railway stations, and he suggested 
that it would be a good thing to standardise a 
method of fixing. On one station he had seen 
half-a-dozen methods, of which perhaps only one 
was effective, and the spalling of the enamel was 
evident over a-distance of 1 in. or more around 
each fixing. 

Mr. B. B. Kent said he had complained to 
sign manufacturers about the fixing of signs, 
and they had replied that the signs lasted far 
too long already! Referring to Fig. 14 in the 
Paper, showing the use of a blind hole and a 
second taper tap in a casting, Mr. Kent thought 
it would be better to use a plug tap. 

Mr. J. H. Covpr observed that in his opinion 
the use of a fuil taper tap in the case referred 
to by Mr. Kent (Fig. 14) would not have the 


Developments of Airless Shot Blasting 

(Concluded from page 338.) 
and falls into hoppers and dust receptacles under- 
neath the main casing of the filter. The alter- 
native arrangement possesses the same general 
principle but instead of rigid screens it has 
some form of bags for the purpose of arresting 
the dust. Springs are attached to these bags, 
making them partly collapsible, and the bags 
can then be vibrated to free adherent dust from 
the fabric. 

The bag design filter takes up rather more 
flocr space than the rigid screen type, but there 
is little difference in the efficiency of the two 
designs. 


* See FOUNDRY TRADE JOURNAL, November 5, pp. 356-358. 


same results as a second taper tap, because the 
thread of the full taper tap would come into opera- 
tion before the enamel layer was clear of the 
hole. He found it good practice to use a second 
taper tap in the case where the hole was deep 
enough. A plug tap with the first three threads 
ground to the core diameter was even better. 

Replying to Mr. Gray, he said it would be good 
practice to counter-sink the holes in enamelled 
advertisement signs, though he did not know of 
any sign maker who had adopted that practice. 
It was usual, he believed, to drill or punch a 
hole in the plate. The counter-sinking would 
not spoil the enamel around the holes. 


Double Decking of Ware 
Commenting on Mr. Faulkner's statement that 
the enamellers in Germany did not favour the 
use of double or treble decking, he said that the 


aim of all enamellers, at least in this country, 
was to get as much ware as possible into the 


furnace, compatible with securing good results. 
He had tried double and treble decking, but for 
flat sheet iron work—and probably this would 
apply to signs—-he did not think it was very 
practical, because the heat could not circulate 
round the flat plates in the furnace so effectively 
as when single decking was used, and the results 
were not so good. 

Mr. J. T. Gray, in a further reference to the 
making of enamelled signs, said that some 
American sign makers inserted a loose eyelet in 
each hole, similar to a shoe eyelet, so that when 
the screw was driven in there was a certain 
amount of “ give,’’ which prevented pressure 
being imposed on the enamel. No doubt this 
method was more expensive than the provision of 
punched counter-sunk holes, which were simpler 
and would probably serve the same purpose. 

He gathered that when Mr. Faulkner had stated 
that double and treble decking were not favoured 
in the German shops he had been referring to 
enamelled hollow-ware. It would be practically 
impossible to use double decking for hollow-ware 
in batch-type furnaces owing to the speed at 
which the loads are handled. In some hollow- 
ware factories about 17 loads per hr. were dealt 
with, and the use of double decking would be 
uneconomic because the men could not unload 
fast enough, bearing in mind that probably a 
percentage of the load had ta be stretched or 
put to shape. The metal was of light gauge and 
became distorted, so that when the articles came 
out of the furnace they were put on to the floor 
and cast-iron formers were put over them before 
they cooled. 

Mr. Cover suggested that double or treble 
decking could be used most successfully for cast- 
ings, where the fusing occupied from 15 to 20 
min. The operator, or the fuser, with a double 
loading fork, had time to load one fork while 
the other was fusing. 

Mr. F. Ecerton (Armco, Limited) commented 
on Figs. 34 and 35, in which Mr. Coupe had 
illustrated the use of supports in liner bodies in 
order to prevent distortion. He said that he 
had not seen such supports used with big linings 
such as refrigerator bodies. Therefore, he asked 
if their use was essential, or whether they had 
to be used merely because the metal used for the 
bodies was of too light a gauge. He asked if 
the distortion would occur when a heavier-gauge 
metal was used. ; 

In connection with the use of press tools for 
sheet metal work, one should not use mineral oil 
for lubrication, but should always use vegetable 
oil. It was not possible to eliminate a mineral 
oil without grease burning; neither pickling nor 
degreasing plant would completely remove it. 

With regard to the statement in the Paper 
that in cast-iron work there should be a minimum 
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radius of 7% in. for successful enamelling. Mr. 
fgerton emphasised also that the minimum 
radius on any sheet metal part should be , in. 

The author’s reference to the direction of roll- 
ing, illustrated in Figs. 26 and 27, should also 
be noted carefully, especially with regard to 
heavier gauge metals; in the lighter gauge metals 
the problem was not so important. The splits 
on the flange in the top left-hand corner could 
be caused very often by inferior tooling practice ; 
the effect of using a tool which was not well 
machined or which had been in use too long was 
to throw a burr on the blank, and that would 
tend to cause splits. Further, the splits could 
probably be caused when re-shearing or trim- 
ming, due to a fairly heavy strain being thrown 
on to the top left-hand corner by cold-working 
the metal. If very much trouble were experi- 
enced there, it might be overcome by applying 
a local torch anneal at the top left-hand corner, 
and then trimming. These remarks did not apply 
to formed or rolled panels, but for deep-drawn 
parts. 

Mr. Coupe said he did not know whether, in 
the production of refrigerator bodies, it was the 
practice to use tie rods or other fixtures to 
prevent distortion, but if distortion were likely 
to occur during the production of such bodies, 
he would suggest that the use of such fixtures 
would he of great advantage. He agreed that 
it was inadvisable to use mineral oil when press- 
ing with press tools. Sheet metal parts should 
not be square cornered; there should be always 
a radius of at least ,°; in. Manufacturers 
should provide sufficient radius to prevent dis- 
tortion, cracking or splitting of the sheets, how- 
ever ductile the material might be, and this was 
of great advantage in enamelling. 

The particular job referred to in Figs. 26 and 
27 was rolled and not pressed, as with an ordi- 
nary press tool. The metal was in the form of a 
flat sheet and was placed between two rollers ; 
the bottom roller was pulled up and formed the 
rolled corner. Originally there was a flange of 
the same width all the way round, but the per- 
centage of rejects was high. By reducing the 
flange and cropping the corners before rolling, 
90 per cent. of the trouble was eliminated. 

Mr. Ecerron said that his remarks did not 
apply to rolled or formed panels. 

Mr. Couper added that there was a groove in 
the roller, which took up the edge as the roller 
was brought round. As to the annealing of 
corners, he said that one could not afford to do 
that in these days of quick production. It would 
not be necessary on a rolled or formed job. 

Mr. E. Currrey, amplifying Mr. Egerton’s 
remarks concerning the provision of sufficient 
radius on all sheet metal work, said he believed 
it was usual to specify that the minimum radius 
should be twice the thickness of the metal, rather 
than to specify any particular figure. 

Mr. Covrve said that his advice was to make 
the radius as large as the design would allow. 

Mr. EGerron said he understood that the 
minimum radius should be three times the thick- 
ness of the metal. The figure of ,°; in. as a 
minimum was determined in America after very 
exhaustive laboratory tests, and it was the stan- 
dard set in that country for the design of sheet 
metal parts. 


Vote of Thanks 

Mr. J. T. Gray proposed a hearty vote of 
thanks to Mr. Coupe for his Paper, and said 
that as one who had known Mr. Coupe for 25 
years he knew of no one more competent to 
present a Paper on the design of pressings and 
castings for enamelling. 

Mr. B. B. Kent seconded the vote of thanks, 
which was carried with acclamation. 

Mr. Covre briefly responded, and said he was 
willing at all times to do his best in the interests 
of the enamelling industry. 

The CuHarrman characterised the Paper as 
being one of the most practical and informative 
ever presented to the Institute. 
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CUMMING’S BLACKINGS 
ARE 


THE BEST 


Extract from daily report by one of our travellers :— 


January 9th, 1936. 
Mr. C....... said, 
“| shall send on to you every time. Since we 
adopted your Blacking the skin of our castings has 
improved by 100 per cent. Our customers were the 
first to notice it.” 


NEED WE SAY MORE 


Ali our productions are carefully graded, tested and 
manufactured. 


WM. CUMMING & CO., LTD. 


KELVINVALE MILLS, Maryhill, Glasgow, N.W. 
SUNNYSIDE BLACKING MILLS, Falkirk. 
WHITTINGTON MILLS, Chesterfield. 
DEEPFIELDS MILLS, Bilston. 
STATION CHAMBERS, Middlesbrough. 
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The Week’s News in Brief 


Trade Talk 


Yarrow & Company, Limirep, Scotstoun, Glas- 
gow, are to construct two destroyers for the Greek 
Government. 

OveR 300 PEOPLE attended a dance organised by 
Miss Connie Smith for employees of Qualcast, 
Limited, Derby. 

H.R.H. THe Duke or York, K.G., will preside at 
the Industrial Welfare Society’s dinner at the Hotel 


Victoria, Northumberland Avenue, London, on 
December 9. 

A FIRE OCCURRED at the East Hecla Works of Had- 
fields, Limited, Sheffield, recently. The joiners’ 


shop and a store room were damaged, but the pat- 
ternshops were not affected. 

Dickson & Mann, LrimiTeD, colliery engineers and 
steelfounders, of Armadale, are to erect a new screen- 
ing plant at No. 7 Colliery, Cowdenbeath, for the 
Fife Coal Company, Limited. 

Doxrorp & Sons, Limirep, Sunderland, 
have received an order from MacAndrews & Com- 
pany, Limited, for two 2,100-ton cargo and passen- 
ger vessels. The company will supply the engines. 
' Part OF THE NEW rod and bar mill at Colvilles, 
Limited’s, Dalzell Steel Works, Motherwell, was put 
into operation on an experimental basis last week. 
On full production the mill will produce over 100 
tons of small rods and bars each shift. 

THe British Locomorrve Company, 
LrmireD, Glasgow, have received an order for ten 
duplicate locomotive boilers for the Cordoba Central 
Railway, and a similar order for the Mysore State 
Railways. 

L. THompson & Sons, Sunder- 
land, have received an order for a 9,500-ton cargo 
vessel from Maclay & '\McIntyre, Limited, Glaszow. 
The triple-expansion machinery will be supplied by 
the North-Eastern Marine Engineering Company, 
Limited, Sunderland. 

Ricnarp THomas & Company, Limirep, have 
placed an order with the Woodall-Duckham Company 
for a complete by-product coking installation to be 
erected at Ebbw Vale Steelworks as part of the 
£5,000,000 reconstruction scheme which is 
carried out at this works. 

MEMBERS OF THE Wales and Monmouth Branch of 
the Institute of British Foundrymen visited the En- 
gineering Exhibition at Cardiff last Saturday. They 
were received by Mr. J. Kane, M.I.M.E., Prof. 
John Knox and Mr. McLeod Carey. Mr. 8S. South. 
cott (Branch-President) thanked the South Wales 
Institute of Engineers, organisers of the exhibition. 
for their invitation, and Mr. Kane responded. 


being 


Further Investigations on the Fatigue 

Strength of Cast Iron 
(Concluded from page 432.) 
to 0.53 for plain cast irons and 0.40 to 0.80 for 
alloy cast irons determined by Pfannenschmidt, 
and 0.42 to 0.62 in the A.S.T.M. just dealt 
with. This 0.41 ratio is somewhat low, when the 
results of other investigators are considered, but 
it emphasises the fact that the fatigue strength 
is not increased in high-duty irons or by alloy 
additions except in so far as the ultimate tensile 
strength is increased. 

The deleterious effect upon fatigue strength of 
notches, which has been established by previous 
investigators, and which has been shown to be 
very much less than that obtained for other 
materials than cast irons, but which in cast iron 
is more pronounced in high-duty cast irons than 
in medium or low quality cast irons, is again 
shown by the tests on the notched and filleted 
specimens. A decrease of 6 and 16 per cent. 
respectively is obtained for these two irons with 
a $ in. radius filleted test bar, and a decrease of 
25 per cent. for the 60 deg. V notched test bar 
of the second iron. These results support the 
theory already expressed that graphite flakes act 
as inherent stress raisers in cast iron. Stress- 
raising notch conditions should therefore be 


avoided as far as possible, and due consideration 
given to their presence 
practice. 


in machine design 


Personal 


Mr. H. G. Bropi has been elected to a seat on 
the board of C. Tennant, Sons & Company, Limited, 
steel and ferro-alloy merchants and agents. 

Mr. F. A. Harper, northern representative of 
Wm. Cumming & Company, Limited, has changed 
his address to 22, Winchester Road, Urmston, Lancs. 

Mr. W. R. Maconacuie, who was born in Scotland 
in 1856 and served his apprenticeship at the Douglas 
Foundry, Dundee, retired on October 1 from the 
service of Macdonald, Forman & Company, Limited, 
milling engineers, of Johannesburg. 

Mr. JouN Hicerns, who recently retired from 
the position of advertising manager with the Carron 
Company, Falkirk, entertained the staff of the adver- 
tising department at his residence on November 25. 
A presentation to Mr. Higgins was made during the 
evening. 

Mr. Haypn Epcar Davies has had conferred upon 
him by the Senate of Sheffield University the degree 
of Doctor of Philosophy in respect of research work 
in the metallurgical department of the University. 
Mr. Davies graduated at Swansea University Col- 
lege. He was awarded the degree of B.Sc. with 
first-class honours in metallurgy. 


Wills 


LENNOX, JoHN, J.P., a director of Col- 


villes, Limited, Glasgow £24,030 
Davis, BENJAMIN CHARLES, a director of 

Kayser, Ellison & Company, Limited, 


Obituary 


Mr. James Loupon, an employee of Smith & Well- 
stood, Limited, of Bonnybridge, collapsed and died 
in the cooking-stove department on November 26. 

Mr. Watter Parker, late Lance-Corporal 
of the R.M.L.I., who was awarded the Victoria 
Cross for bravery, has died at Stapleford, Notts, 
at the age of 55. Before joining the Navy he 
worked as a coremaker at Stanton Ironworks. 

WE VERY SINCERELY REGRET to record the death 
of Mr. Sydney Evans at Queen Mary’s (Roehamp- 
ton) Hospital last Monday. He was managing 
director of De Lacy-Evans, Limited, of Windsor 
House, Victoria Street, London, S.W.1. This 
firm has a close liaison with Pittevil et Cie of 
Brussels, and imports Belgian moulding sand and 
foundry plant. It also acted as the South of Eng- 
land agents for a number of well-known foundry 
equipment and supply firms. Before the war 
Evans was engaged in shipping, and enlisted after 
the outbreak of hostilities. He rose to be a captain 
in the Royal Air Force, and as the result of crashes 
had the control column (‘‘ joy stick ’’) twice em- 
bedded in his stomach. Though he made a splendid 
recovery, he was considered by the medical authori- 
ties as being totally disabled, yet his indomitable 
spirit allowed him to carry on as a normal business 
man. In recent years, however, his stays at Roe- 
hampton Hospital became both more frequent and 
prolonged. Evans was a prominent member of the 
London Branch of the Institute of British Foundry- 
men, and for a short period acted as its honorary 
secretary, but illness, combined with pressure of 
work, precluded his continuation. His death will 
be mourned by a very wide circle of friends in the 
foundry industry on both sides of the Channel. 


Correction.—In the discussion on the ‘‘ Melting 
of Cast Iron in the Foundry,’’ published in our 
November 19 issue, Mr. 8S. E. Dawson is reported to 
have said that 220 cub. ft. of air per lb. of coke 
gave good clean castings. Actually he said that 
higher ratios of air to coke than those recommended 
in the Paper may give clean castings, but specially 
thin runners would be necessary to avoid outside 
shrinkage on the castings, although, due to oxida- 
tion, the metal would not be satisfactory for many 
purposes. The cost of pulverising fuel is 3s. to 4s. 
and not 7s, as stated. When Mr. Dawson recom- 
mended that the coke bed should be at least 2 ft. 
above the tuyeres, he was referring to the ordinary 
cupola and not the Balanced Blast type. 
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Company Reports 


Allied Ironfounders, Limited.—Interim dividend on 
the ordinary shares of 4 per cent. 

Universal Grinding Wheel Company, Limited.— 
Dividend of 10 per cent., tax free, on the ordinary 
shares for the year ended September 30. 

Moss Gear Company, Limited.—Net profit for the 
year ended August 31, £59,079; final dividend of 74 
per cent. on the ordinary shares, making 10 per 
cent.; carried forward, £9,973. 

R. A. Lister & Company, Limited.—Final 
ordinary dividend of 5 per cent. and a cash bonus 
of 6 per cent., making a total distribution of 16 per 
cent. for the year to September 30. 

Cargo Fleet Iron Company, Limited.—Profit for 
year ended September 30, £223,402; brought in, 
£93,901; debenture and debenture stock interest, 
£30,072; fees, £2,718; reserve for taxation, £30,000; 
depreciation, £120,000; dividend of 4 per cent. for 
the year on the ordinary shares, £40,000; carried 
forward, £94,513. Meeting, December 9. 

David Brown & Sons (Huddersfield), Limited.— 
Profit, including income from investments and after 
charging depreciation, £83,947 ; brought in, £99,277 ; 
income tax, £19,576; special depreciation, etc., 
£25,621; dividends on preference shares for year, 
£14,975; dividend on the ordinary shares of 4 per 
cent. for the year ended September 30, 1936, £8,440; 
carried forward, £114,612. 

Stewarts and Lioyds of South Africa, Limited.— 
Trading profit, £174,340; profit on realisation of 
investments, £15,088; brought in, £19,590; interest 
on 33 per cent. sterling debenture stock, £10,706; 
to redemption fund, £4,375; depreciation, £30,903; 
net profit, £142,569; dividend of 10 per cent. for 
the year; written off goodwill, £30,000; written off 
debenture discount and expenses, £16,340; genera] 
reserve, £35,000; carried forward, £24,819. 


New Company 


(From the Register compiled by Jordan & 
Limited, Company Registration Agents, 116 to 
Chancery Lane, London, W C.2.) 

M. B. Purchasers, Limited, ‘‘ Minotaur Works,”’ 
St. Saviour’s Road East, Leicester.—Capital, 
£280,000. Machine builders, iron and brass founders, 
millwrights, etc. 


Sons, 
118, 


Contract Open 


Middlesbrough, December 14.—Castings (steel and 
iron), bolts and nuts, brass and copper work, for 
the Tees Conservancy Commission. Mr. TF 
Nattrass, chief clerk, Queen’s Terrace, 


Middles- 
brough. 


Forthcoming Events 


Institute of British Foundrymen 


DECEMBER 65. 


Lincolnshire Section :—‘‘ Non-ferrous Problems,” Paper b: 
i age at the Technical College, Monks Road, 
ncoln, a 


.m. 
Lancashir, Developments in the Production of 
Ingot-Mould Castings,” Paper by R. Ballantine, at 
the Engineers’ Club, Albert Square, Manchester, at 


p.m. 

Wales and Monmouth Branch :—Paper by H. G. Shenk, at 
be peed College, Newport Road, Cardiff, at 
.30 p.m. 

DECEMBER 8. 

Burnley Section :—‘‘ The Melting of Steel in Small Foun- 
Gries,” Faper by Dr. E. Gregory, Ph.D., M.Sc., F.1.C. 
hs Municipal College, Ormerod Road, Burnley, at 

.m. 
DECEMBER 11. 

London Branch :—Annual Dinner, at the Charing Cross 
Hotel, London, at 8 p.m. 

DECEMBER 12. 


East Midlands Branch :—“ Patterns and their Relation to 
Moulding Problems,” by 8. A. Ho 


Paper by §&. n, 
College, — at 6 
Scottish Branch :—‘‘ Mould and Core Drying,” Paper by 

W. H. Smith; Annual Dinner at the Grosvenor 


Restaurant, Glasgow. 
West Riding of Yorkshire :—Works visit to Greenwood & 
Batley, Limited, Leeds. 


The Institute of Vitreous Enamellers 
DECEMBER 10. 
Southern Section :—‘‘ Vitreous Enamelling Practice in 
Germany,” Paper by Dr. Karmaus {Berlia), read by 


r. V. C. Faulkner, at the British Industries House, 
Marble Arch, London, W.1. 
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THE “ROCKET” 
CORE MAKING MACHINES 


to... 


REDUCE COSTS AND 
MAKE SOUND CASTINGS 


for BRITISH 


—— STEEL FOUNDERS — 
GREY IRON FOUNDERS 
MALLEABLE FOUNDERS 
NON-FERROUS FOUNDERS 


used in the manufacture of— 


Electric Cookers. Gas Cookers. Motor Transport 
Vehicles. Aeroplanes. Internal Combustion Engines. 
Cast Iron Bath Fittings. Brass Water Service Fittings. 

Sluice Valves. Gas Valves. . 
Rain Water Castings. Textile Machinery. Lawn Mowers. 
Ship Building, etc., and General Engineering Castings. 


FOUNDRY ENGINEERS LIMITED 


HALIFAX YORKS. 


Telephone: Halifax 61459. 
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Raw Material Markets 


In view of the rapidly increasing costs of produc- 
tion it had been generally expected that prices of 
pig-iron would have to be advanced, and so the 
announcement that at a meeting in London on 
Friday of the Central Pig-iron Producers’ Associa- 
tion prices were raised caused little surprise. Quota- 
tions have been increased by 6s. per ton. Mean- 
while, the iron and steel industry remains very 
busy. Business will not be affected to any great 
extent by the price changes for a considerable time, 
as consumers are generally covered over the first few 
months of next year. 


Pig-lron 


MIDDLESBROUGH.—The new quotations for pig- 
iron in this area are based on No. 3 Cleveland 
G.M.B. at 81s. for delivery in the Middlesbrough 
zone, 83s. on the North-East Coast, 84s. at Falkirk 
and 87s. on Clydeside. New business has been 
almost negligible lately. Deliveries are in arrears, 
but makers claim that old-established users are 
supplied with adequate tonnages. In some cases, 
however, this is only possible through the substitu- 
tion of other grades of material than those ordered. 

Although there has been an increase in the output 
of hematite this week, little relief will be accorded 
to the market, as almost the whole amount will pass 
into the local steelworks. Delivery arrears should 
be reduced to some extent, however, and it is 
suggested that small parcels may be released for 
export, in order to maintain contact with overseas 
buyers. The standard minimum prices are based on 
East Coast mixed numbers at 85s. per ton, delivered 
on the North-East Coast. 

LANCASHIRE.—Deliveries of Derbyshire and 
Staffordshire brands of pig-iron are heavy. The 
position generally is quite satisfactory and consu- 
mers’ requirements are likely to increase further. 
The revised prices, for delivery to users in the 
Lancashire price zone, are 89s. for Staffordshire and 
Derbyshire grades of No. 3 foundry, with Northamp- 
tonshire at 87s. 6d., and Derbyshire forge iron at 84s. 
to 86s. Scottish iron receives a fair number of in- 
quiries at around 93s. 6d. per ton, delivered equal to 
Manchester. West Coast brands of hematite are 
offered at about 93s. 6d. and East Coast at 93s., both 
delivered to users in the Manchester district and 
subject to a rebate of 5s. per ton. 

MIDLANDS.—The pig-iron market in this area is 
very strong and all available supplies are readily 
absorbed. There is a shortage of Northamptonshire 
Iron, and supplies of Derbyshire material are being 
used as a substitute in many cases. At the present 
time there are no sellers of either grade. The 
Association rates delivered to Birmingham and Black 
Country stations are now 83s. 6d. for Northants No. 
3 and 86s. for Derbyshire, Lincolnshire and North 
Staffordshire No. 3. Special irons continue to ex- 
perience an active market and the general engineer- 
ing and jobbing foundries especially are heavy users. 
Now that the prices of pig-iron have been raised 
quotations for the special qualities are likely to 
follow suit. 

There is no new business to report in the hematite 
market and prices remain only nominal. With costs 
of production rapidly increasing it is certain that 
the burden will have to be passed on to the con- 
sumers. The Association figures are £4 17s. for West 
Coast mixed numbers, £4 16s. for East Coast No. 3 
and £4 15s. 6d. for Welsh mixed numbers, delivered 
the Midlands. 

SCOTLAND.—The pig-iron market in the Scottish 
area continues to be very firm, and producers are 
having great difficulty in meeting their commitments. 
No. 1 foundry is officially quoted at 81s. 6d. f.0.t. 
furnaces, with No. 3 foundry at 79s. However, fol- 
lowing the advances made in England local makers 
are now quoting and being paid 9s. per ton more 
than the preceding figures. Thus No. 3 foundry 
would be 88s., with No. 1 foundry at 90s. 6d. 
Prices of Cleveland iron have been raised by 9s. per 
ton, and thus the new figures are 84s. f.o.t. Falkirk 
and 87s. f.o.t. Glasgow. The shortage of hematite 
is unrelieved and the steelworks are experiencing 
considerable difficulty in obtaining supplies. 


Coke 
The foundry-coke market retains its firm tone, and 
further increases in prices would not be a matter of 
surprise. For delivery in Birmingham and district, 
best Durham coke is quoted at 42s. 6d. to 45s., with 
Welsh coke at from 41s. 6d. to 54s. per ton. 


Steel 


There has been no relaxation in the activity ruling 
in the steel market, and the problem with which 
producers in all departments are faced is to meet 
the requirements of their customers, states the official 
report of the London Iron and Steel Exchange. It 
is difficult to find firms able to accept fresh busi- 
ness for several descriptions of steel owing to the 
congested state of their order books, and there is a 
general tendency to extend the periods required 
for delivery. In the semi-finished steel department 
it is not easy to place orders for home manufactured 
material, but some relief has been afforded the posi- 
tion by increased imports of foreign steel. Many 
of the producing works have retired from the market 
for the time being, as they have sold their output 
for as far forward as they care to commit them- 
selves. The demand for finished steel continues in 
excess of the capacity of the producing works, 
although the rationing system has helped to alleviate 
some of the difficulties of the position. 


Scrap 


Active conditions continue to prevail on the Cleve- 
land scrap market and prices remain firm, but un- 
changed. Heavy machinery metal is at 67s. 6d. per 
ton, with heavy foundry cast iron at 65s. Only 
small parcels of light metal are obtainable at 53s. 
Heavy steel turnings are at 45s. The demand on the 
South Wales market is satisfactory, but some incon- 
venience is being caused by the lack of supplies of 
several qualities. Heavy steel scrap in furnace sizes 
is well inquired for at 64s. Good, clean, heavy, 
mild-steel turnings are now more easily procured 
at 50s. to 52s. 6d., but the demand is limited. 
Heavy cast iron in large pieces and furnace sizes 
is quiet at 58s. to 59s., while a moderate business 
is done in light cast-iron scrap at 52s. 6d. to 54s. 
Good cast-iron machinery scrap in foundry sizes is 
at 62s. to 64s. There is little change to report in 
the condition of the Midland market, which is very 
active. Heavy steel in furnace sizes is at 53s. 6d., 
while large parcels command up to 55s. | Heavy 
machinery in handy sizes is at 72s. 6d., with short, 
heavy steel, suitable for use in the foundries, at 
65s. to 67s. 6d. per ton, delivered works. There has 
again been a heavy turnover on the Scottish market. 
Most qualities are plentiful, but there is a distinct 
shortage of some grades. Heavy steel scrap in fur- 
nace sizes is at 57s. 6d., with heavy basic, or heavy 
iron and steel scrap mixed, 5s. less. Rough and 
small wrought iron is 65s., while shovelling quality 
is 5s. less. Machinery cast-iron scrap, in pieces not 
exceeding 1 cwt., is at 70s. to 71s. 3d., with ordinary 
cast iron, to the same specification, 5s. per ton less, 
delivered f.o.t. consumers’ works. 


Metals 


Copper._—_Demand generally is on a good scale, 
and the firm tone of the market has been main- 
tained. It is reported that some Continental pro- 
ducers are refusing to accept forward orders in view 
of the alleged shortage of supplies. In the United 
States, the outlook for trade is quite satisfactory, 
and the market for copper is strong. Japan has 
recently been in the market for some substantial 
tonnages. 

Daily market prices :— 

Cash.—Thursday, £44 1s. 3d. to £44 2s. 6d.; 
Friday, £44 3s. 9d. to £44 5s.; Monday, £44 1s. 3d. 
to £44 2s. 6d.; Tuesday, £43 7s. 6d. to £43 10s. ; 
Wednesday, £43 6s. 3d. to £43 7s. 6d. 

Three Months.—Thursday, £44 8s. 9d. to £44 10s. ; 
Friday, £44 lls. 3d. to £44 12s. 6d.; Monday, 
£44 7s. 6d. to £44 10s.; Tuesday, £43 15s. to 
£43 17s. 6d.; Wednesday, £43 12s. 6d. to £43 13s. 9d. 


Tin.—This market has been rather featureless 
during the past week, and only a moderate business 


has been transacted. However, the undertone is 
steady and prospects are by no means _ unsatis- 
factory. Quiet conditions have prevailed on the 


Continent. Much inconvenience has been caused in 
the United States by the extensive shipping strike 
and many steamers have been awaiting discharge for 
a considerable tire. 
Metal Exchange quotations were as follow :— 
Cush.—Thursday, £236 to £236 5s.; Friday, £236 
to £236 5s.; Monday, £234 15s. to £235 5s.; Tues- 
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day, £230 5s. to £230 15s.; Wednesday, £231 5s. to 
£231 15s. 

Three Months.—Thursday, 
Friday, £235 to £235 5s. ; 
£234; Tuesday, 
£230 to £230 5s. 


Spelter.—Some heavy tonnages have been involved 
in recent transactions, and the market has been 
quite active. Consumption is reported to have been 
well maintained. The market for zinc sheets on the 
Continent has been strong, and conditions generally 
are firm. A steady market has been experienced in 
the United States. 

Official quotations were as follow :— 

Ordinary.—Thursday, £16 13s. 9d.; 
£16 16s. 3d.; Monday, £16 15s.; 
£16 3s. 9d.; Wednesday, £16 5s. 


Lead.—The cable industry, the motor-car trade 
und battery makers have ‘all been in the market 
for good supplies during the past week. Armament 
concerns have also continued to take up substantial 
tonnages. At the meeting of the Lead Industries 
Development Council it was announced that a Lead 
Products Technical Information Bureau had_ been 
inaugurated. The American Bureau of Metal 
Statistics states that the world’s output of lead for 
October was 128,800 short tons, as compared with 
118,300 tons in September. These figures do not 
include Italy and Spain. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £23 4s. ; 
Friday, £23 6s. 3d.; (Monday. £23 8s. 9d.; Tuesday. 
£22 13s. 9d.; Wednesday, £22 lis. 


£235 to £235 5s. ; 
Monday, £233 15s. to 
£229 15s. to £230; Wednesday, 


Friday, 
Tuesday, 


Patent Specifications Accepted 


The following list 
accepted has been taken from 
Journal (Patents).’’ Printed copies 
Specifications are obtainable from the 
25, Southampton Buildings, London, 
ls. each. The numbers given are those under 
which the Specifications will be printed and 
abridged, and all subsequent proceedings will be 
taken. 


454,151. Execrro MetatturcicaL ComPANY. 
less steel alloy vessels. 

454,165. MANNESMANNROHREN-WERKE and SACHTLE- 
BEN Axvt.-Ges. FUR BrrGBau uND CHEMISHF 
InpustRiz. Production of ferro-manganese. 

454,197. British THomson-Hovuston Company, 
Lrmrtep. Control systems for electrically-driven 
strip-rolling mills. 

454,306. Gitpert, W. V. Means for preventing 
corrosion. 

454,359. SIEMENS-PLANIAWERKS ARKT.-GES. FUR 
Ko#LEFABRIKATE. Current supply contacts for 
the electrodes of electric furnaces. 

454,382. Arxinson, J. and & ATKINSON, 

Furnace apparatus for the heat-treat- 
ment of metallic or other bodies. 

454,415. Raprke, G. Coating electrolytically iron 
and iron alloys with firmly adherent and im- 
permeable films or layers of metal or metals. 

454,524. Jounson, A. A. [trading as JoHNson & 
Company, A.]. Method of and apparatus for 
the production of iron sponge. 

454,562. Pascuke, M., and Pretrz, E. Production 
of pig-iron. 

454,730. Everett, S. J., and Brince, J. F. Pro- 
cesses for reducing metal rods, wires, strips, 
and the like, by drawing, rolling, and analogous 
operations. 

454,689. Rowpex, W. F. Manufacture of cast-iron 
gear wheels and gear-wheel blanks. 

454,895. FRéEREs, and Dovntavux, 
D. N. Girders, beams, or other assemblies of 
sectional members and the production thereof. 

454,896. Firestone Tyre & CompPaANy, 


of Patent Specifications 
the ‘* Official 
of the full 
Patent Office, 
W.0.2, price 


Seam- 


Liuitep. Steel sections and method of making 
same. 
454,990. AsHMmMorE, Benson, Pease & ComMPANy, 


LimiTeD, and Watter, B. C. Trepanning tools 
for the cutting of holes in sheets or plates. 
454,900. Buperus’scHe EISENWERKE. Resilient 
packings for socket pipes. 
454,749. Krupp Axt.-Ges., F. 

ducing metallurgical cement. 

454,750. Krupp Axrt.-Ges., F. Sintering of finely 
powdered materials. 

455,042. Soc. 
LURGIE, ET DES ACTIERTES ELECTRIQUES D’UGINE. 
for dephosphorising and desulphurising 
steel. 


Process of pro- 


— 
: 
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950 tons of metal melted— 


The above photograph shows the 
condition of an 04 grade Albino lining 
in a 5-ton Brackelsberg furnace after 
255 heats. You will observe the lining 
has worn back evenly and it is still 
approximately 8” in thickness. The 04 


grade is specially produced for rotary 
furnaces, but there are other grades for 
lining cupolas, converters and ladles. 
This photograph is reproduced by 
courtesy of James Howden and Company 
(Land) Ltd. 


ROTARY FURNACE LINING MATERIAL 


Please send enquiries to the nearest Sales Office : 


GENERAL REFRACTORIES LIMITED, 
Genefax House, Sheffield, 10 


Telephone: Sheffield 31113 (6 lines) 


MANUFACTURERS OF HEAT RESISTING AND HEAT 


Telegrams: Genefax, Sheffield” 


LONDON OFFICE: SCOTTISH OFFICE: MANCHESTER OFFICE: SOUTH WALES OFFICE: MIDDLESBROUGH OFFICE: 
Russell House, 156, St. Vincent Street, 9, Albert Square, 11, Wind Street, 20, Marton Road, 
Adelphi, W.C.2 Glasgow Manchester, 2 Swansea Middlesbrough 

Telephone : Temple Bar 7361 Telephone: 5250 Telephone: Blackfriars 6130 Telephone: 3680 
Telegrams: Telegrams: Telegrams: Telegrams: 
** Genefax, Rand-London’’ Genefax, Glasgow ** Genefax, Manchester ** Genefax, Swansea 


INSULATING MATERIALS OF EVERY DESCRIPTION. 
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COPPER 
a. 
Standard cash 43 6 3 
Three months 43 12 6 
Electrolytic 48 0 0 
Tough Le 47 5 0 
Best selected 4715 0 
Sheets oe 77 0 0 
India ee 6715 0 
Wire bars .. 49 0 0 
Ingot bars .. 49 0 0 
H.C. wire rods S230 0 
Off. av. cash, Nov. 4319 
Do., 3 mths., Nov. .. 44 6 7.4% 
Do., Sttlmnt., Nov. .. 4319 7} 
Do., Electro, Nov. .. 4814 6% 
Do., B.S., Nov. 48 8 
Do., wire pars, Nov. .. 4819 9} 
Solid drawn tubes 113d. 
Brazed tubes 113d. 
Wire Tid. 
BRASS 
Solid drawn tubes 10}d. 
Brazed tubes a 124d. 
Rods, extd. or rild. 53d. 
Sheets to 10 w.g. .. “a .. 8§d. 
Wire .. 8$d. 
Rolled metal 84d. 
Yellow metal rods 54d. 
TIN 
Standard cash 231 5 0 
Three months 230 0 0 
English. 231 10 O 
Bars. . 233 10 
Straits ‘ 233 10 O 
Australian . 231 5 0 
Eastern. 234 2 6 
Banca (nom. ) 233 5 
Off. av. cash, Nov. 231 0 11; 
Do., 3 mths., Nov. 229 5 10 
Do., Sttlmt., Nov. 231 0 11} 
SPELTER 
10 0 
En 2 6 
Zinc dust .. 2010 0 
Zinc ashes .. © 
Off. aver., Nov. .. 2 8 @ 
Aver. spot, Nov. .. -- 16 6 O08 
LEAD 
ee 2415 
Off aver., N Nov. .. 3 
Aver. spot, Nov. .. -- 2114 6 
ALUMINIUM 
ts a £100 to £105 
wee 1/3 to 1/4 lb. 
Sheet and foil 1/2 to 1/4 lb. 
ZINC SHEETS, &c. 


Zinc sheets, English 26 5 0to26 15 0 
Do.,V.M. ex-whse. 26 5 0t02615 0 
Rods 28 5 0 
ANTIMONY 
English .. 6710 0 to 68 10 0 
Chinese, ex-whse. .. nt 
Crude, 


QUICKSILVER 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


14 5 0 


Ferro-silicon— 
45/ 7) O0tol2 6 


16 2 6tol7 7 6 
12/8 Ib. Va. 
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Ferro-molybdenum— 


70/75% carbon-free .. 4/6 Ib. Mo. 
Ferro-titanium— 
20/25% carbon-free 9d. Ib. 


Ferro-phosphorus, 20/25%, £21 to £22 
Ferro-tungsten— 


80/85% .. . lb. 
Tungsten metal powder— 

98/99% .. ; 3/3 Ib. 
Ferro-chrome— 

2/4% car. 33 0 

4/6% car. 21 10 

6/8% car. 21 0 

8/10% car. 


Ferro-chrome— 
Max. 2% car. 
Max. 1% car. 
Max. 0.5% car. 


33 10 
36 5 


0 
0 
0 
21 0 0 
0 
0 
37 5 0 


70% carbon-free : 94d. Ib. 
Nickel—99.5/100% . .£200 to £205 
““F” nickel shot .. .. £184 0 0 
Ferro-cobalt, 98/99% 7/3 lb 
Metallic chromium— 

96/98% .. 2/5 |b. 
Ferro- -manganese— 

76/80% loose £1115 Otol2 5 0 

76/80% packed £12 15 Otol3 5 0 

76/80% export £10 15 0 
Metallic nianganese— 

94/96% carbon-free 1/3 Ib. 


Per ton unless otherwise stated, 
basis 2-ton lots. 


HIGH-SPEED TOOL STEEL 


buying prices, 


delivered 

Copper (clean) ‘ — 
Brass 22 0 
Lead oe usual draft) 20 15 
Tea lead 16 10 
Zinc 9 10 
New aluminium cuttings . 74 0 
Gunmetal . 0 

lack pewier 122 0 


’ Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 
Per lb. net, d/d buyers’ works. 

Extras— 
Rounds and scat 3 in. 
and over 4d. Ib. 
Rounds and squares, under 
sin.to}in. . .. 3d. Ib. 
Do., under } in. to 1/- lb. 
Flats, 4 in. x } in. to under 
lin. x fin. os 
Do., under 4 in. x ‘hi in. 1/- lb. 
Bevels of approved sizes 
and sections 6d. Ib. 
Bars cut to length, 10% extra. 
SCRAP 
Heavy steel 3 4 0 
Mixed iron and 
steel is 3.0 Oto3 1 0 
Heavy castiron 218 O0to219 0 
Good machinery 3 2 Oto3 4 0 
Cleveland— 
Heavy steel 30 0 
Steel turnings 265 0 
Heavy cast iron 3 5 0 
Heavy machinery .. 3 7 6 
Midlands— 
Light cast-iron 
scrap 215 
Heavy wrought 
iron ee 3 5 Oto3 7 6 
Steel turnings 00 
Scotland— 
Heavy steel - 217 6 
Ordinary cast iron 3 5 Oto3 6 3 
Engineers’ turnings «a «2 8 
Cast-iron borings .. 
Wrot-iron piling 310 0 
Heavy machinery 310 Oto3 11 3 


oooooooooco 


PIG-IRON 


N.E. Coast (d/d Tees-side area)— 


Foundry No. 1 
No. 3 
No. 4 
Forge No. 4 
Hematite No.1 .. 
Hematite M/Nos. .. 


N.W. Coast— 
Hem. Glas. 


Maiteable i n Birm. .. 


Midlands (d/d Birmingham dist.)— 


Staffs No. 4 forge .. 


» No.3 fdry. .. 
Northants forge .. 
fdry. No. 3 
fdry. No. 1 
Derbyshire forge .. 
” fdry. No. 3 
js fdry. No. 1 
Scotland— 


Foundry, No. 1, f.0.t. (nom.) 
No. 3, f.0.t. (nom.) 


Cleveland No. 3, Glasgow 
Falkirk . 


Scottish hem. "M/Nos. 


Sheffield (d/d district)— 
Derby forge as 
_» fdry. No. 3 


»  fdry. No. 3. 
W.C. hematite 


Lancashire (d/d eq. Man.)— 


Derby fdry. No. 3 
Staffs fdry. No.3 .. 
Northants fdry. No. 3 
Cleveland fdry. No. 3 


83/6 
81/- 
80/- 
80/- 
85/6* 
85/-* 


85/6* 
97/-* 


125/- 


89/- 
Dalzell, No. 3 Hosa 102/6 to 105/- 
93/6 


Glengarnock, No. 3 
Clyde, No. 3 oe 
Monkland, No.3 .. 
Summerlee, No. 3 
Eglinton, No.3... 
Gartsherrie, No. 3 
Shotts, No. 3 


93/6 
93/6 
93/6 
93/6 
93/6 
93/6 


* Subject to a rebate of 5s. per on under 
certain conditions. 


FINISHED IRON AND STEEL 
Usual district deliveries for iron ; delivered 
consumer’s station for 


Iron— 4 
Bars (cr.) .. 
Nut and bolt iron 8 17 6to9 7 6 
Hoops 1l 7 6 and up 
Marked bars (Staffs) fio.t. 13 0 
Gas strip . 1l 7 6and up. 
Bolts and nuts, } in. x 4in. 

16 0 Oand up. 

Steel— 

Plates, ship, etc. 9 7 6to 910 0 
Boiler plts. 917 6told 0 0 
Chequer plts. -- 1100 
Angles 9 00 
Tees - 100 0 
Joists 
Rounds and equates, 3 in. 
to 5} in 10 0 0 
Rounds under 3 in. to & in. 
(Untested) 7 0 
Flats—8 in. wide and over 9 5 0 
», under 8 in. and over 910 O 
Rails, heavy 8 5 Oto 810 0 
ps (Staffs) P 10 2 0 
Black sheets, 24g. (4-t. lta) 12 0 0 
Galv. cor. shts. ( ,, 1400 
Galv. flat shts. ( 1410 0 
Galv. fencing wire, sees ‘plain 15 0 0 
Billets, soft. . 6 2 6 
Billets, hard ‘7 2 6to7 7 6 
Sheet bars .. so 
Tin bars... 8 


DECEMBER 3, 1956 
PHOSPHOR BRONZE 

Per lb. basis 
Strip .. 1ld, 
Sheet to 10 w. &. 12d, 
Wire .. 134d. 
Rods 123d, 
Tubes 143d, 
Castings 124d, 


Delivery 3cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. CiirForp & Son, Limrrep. 


NICKEL SILVER &c. 


Per Ib, 

Ingots for raising 7d. to 1/1 
Rolled— 

To Qin.wide  .. 1/1 tol/7 

To 12 in. wide . 1/1} to 1/7} 

To 15 in. wide 1/14 to 1/74 

To 18in. wide .. 1/2 to1/8 

To 21 in. wide . 1/2} to 1/84 

To 25 in. wide 1/3 to 1/9 
Ingots for spoons and forks 7d. to 1/3} 
Ingots rolled to spoon size 10d. to 1/6} 
Wire round— 

to 10g. 1/4} to 1/11} 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/34 upwards. 


AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. 21.31 
No. 2 foundry, Valley . 19.50 
No. 2 foundry, Birm. 15.88 
Basic, Valley .. 19.00 
Malleable, Valley 19.50 
Grey forge, Valley a 19.00 
Ferro-mang. 80%, seaboard 75.00 
O.-h. rails, 7 at mill 36.374 
Billets .. 32.00 
Sheet bars 32.00 
Wire rods 40.00 
Cents. 
Iron bars, Chicago 1.80 
Steel bars 2.05 
Tank plates 1.90 
Beams, etc. 1.90 
Skelp, grooved steel 1.80 
Steel hoops ch 1.95 
Sheets, black, No. 24 .. 2.60 
Sheets, galv., No. 24 3.20 
Wire nails A 2.05 
Plain wire 2.50 
Barbed wire, galv. . 2.55 
Tinplates, 100-Ib. box .. $5.25 
COKE (at ovens) 
Welsh foundry ..  30/- to 32/6 
» furnace .. - 24/6 to 25/- 
Durham foundry os 24/6 
» furnace 21/6 
Scotland, foundry 30/- 
furnace 25/- to 26/- 
TINPLATES 
f.o.b. Bristol Channel po 
I.C. cokes 20 x 14 per box 13/9 to 19/3 
« 37/6 to 38/- 
27/- to 27/6 
183x14 _,, 19/6 to 20/- 
C.W. 20x14 _ ,, 16/— to 16/6 
28x20 ,, 34/6 to 35/- 
20x10 23/3 to 23/6 
183 x14 ,, 15/9 to 16/- 


SWEDISH CHARCOAL IRON & STEEL 


Pig-iron £6 0 Oto £7 0 0 
Bars-hamm 

basis £16 0 Oto£l16 10 0 
Bars and nail- 

rods, rolled, 

basis £15 15 Otofl6 0 0 
Blooms £10 0 Otofl2 0 0 
Keg steel £25 0 Oto£28 0 0 
Faggot steel £18 0 Oto£23 0 0 
Bars and rods 

dead soft, st’1£10 0 Oto £12 0 


0 
All per English ton, f.o.b. Gothenburg. 
(Subject to an exchange basis of 
Kr. 19.39 to £1.] 


‘ 
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 83/- 
86 /- 8 
80/6 
83/6 
86/6 
86 /- 
89/- 
81/6 
| 79/- 
87/- 
85/6* 
.. 
83/6 
80/6 
4 Se 91/-* 
89/- 
87/6 
Ferro-vanadium 
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ecem- | Yearly 
ber. average. 
10 6/313 ly 
10 0) 217 
26/2 1 
15 0/1 16 
8 9/2 07 
10 211 2 
10 73,210 
3613 40 
6 0/213 4 
26;2 1 
17 6/115 10 
76133233 
11 3/210 33 
13 9/212 4 a 
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Notice 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of Gd. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 

(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED 


PATENT 


MACHINERY—Continued 


METAL CASTING MACHINES. 


HE proprietor of Letters Patent No. 
399,709, relating to the above matter, is 
desirous of entering into negotiations for the 
sale of, or issue of licences under, the patent.— 
Inquiries to: Forrester, Kettey & Co., Char- 


ENERAL Foundry Foreman, with proven 
ability, engineering and jobbing foundry 
practice, capable of taking full responsibility, 
with good references, would like to communi- 
cate with firm requiring same.—Box 124, Offices 
of THe Founpry Trade Journa, 49, Welling- 
ton Street, Strand, London, W.C.2. 
ON-FERROUS Foundry Foreman seeks 
engagement. 14 years’ experience in 
Admiralty Contracts, Gunmetal, Phos. Bronzes. 
—Box 126, Offices of THe Founpry TRADE 
JourRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


VOUNDRY CLERK required, age over 235. 

State experience and salary required.— 
Box 112, Offices of THe Founpry TRaApeE 
JOURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


FRREQUIRED by oversea industrial concern, 
a competent Works Manager, fully versed 
in manufacture of graphite crucibles, to build 
up a factory and manage it.—Reply Box 108, 
Offices of THe Founpry Trade JouRNAL, 49, 
Wellington Street, Strand, London, W.C.2. 
TEEL Mill intending to start galvanised 
water-pipe manufacturing wants expert 
and experienced Engineer for installing and 
operating rolling plant with attached galvanis- 
ing department. Applicants must be familiar 
with metallurgical and technical features of 
tube rolling and drawing. Permanent and well- 
paid position for qualified man. Application 
stating previous and present employment should 
be sent, marked ‘‘ Tube rolling,’’ to Box 110, 
Offices of THe Founpry Trane JouRNAL, 49, 
Wellington Street, Strand, London, W.C.2. 


ANTED.—Assistant Foundry Manager ; 

must have had practical experience in 
meulding for all types of iron castings and 
capable of taking charge, if necessary, of 
foundry employing about 230 men. Must also 
be able to fix piecework prices.—Box 100. 
Offices of THe Founpry Trape JOURNAL, 49, 
Wellington Street, Strand, London, W.C.2. 


ANTED.—Traveller with connection in 

Plumbago and Blacking for Lancs and 
Yorks.—Box 118, Offices of THe Founpry 
TrapE JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


(Situations continued on p. 19.) 


AGENCY 


ENGINEER 


with successful Agency Business (estab. 1920), 
with offices in Westminster, already represent- 
ing a large and well-known firm of Forge- 
masters, has an opportunity for extension, and 
offers his services and facilities to a progressive 
firm whose object is to produce good quality 
castings for the engineering trade. Connections 
with all Government Departments, Railways 
and Engineering Firms in South of England. 
Remuneration by commission only.—Apply Box 
104, Offices of THe Founpry TRADE JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


BUSINESS FOR SALE 


IRON FOUNDRY FOR SALE. 


PROFIT-EARNING old-established Iron 
Foundry Business for disposal. _Accoun- 
figures available—Apply Reppatt, 


tant’s 


OssorneE & Co., 1, Guildhall Chambers, Basing- 
hall Street, London, E.C.2. 


tered Patent Agents, 88, Chancery Lane, 
London, W.C.2. 

MACHINERY 
NOR SALE.—Two Electric Melting Fur- 


naces, capacity 2 cwts. each, by British 
Furnaces, Limited, Chesterfield. New con- 
dition.—Apply Box 122, Offices of THE 
Founpry JourNaL, 49, Wellington 
Street, Strand, London, W.C.2. 
QAND MIXERS AND AERATORS.—The 

‘‘ Breakir ’’ Centrifugal Machine is THE 
machine. Outputs 10 cwts. to 8 tons per hr.— 
W. Breatexy & Co., Lrp., Station Works, 
Ecclesfield, Sheffield. 


TEW No. 4 Climax Roots Blower, motor 

driven. 
New No. 4 Sirocco Centrifugal Dust Fans. 
New No. 0 Sturtevant Exhausting Fan. 
New No. 2 Sturtevant Exhausting Fan. 
Sirocco Exhausting Fan, 15-in. inlet. 
New Grinding Wheels, 16 in. and 18 in. dia., 
2-in. to 4-in. face. 

10-cwt. Stacking Truck. 

Z'o be sold at reduced prices. 
OLDFIELD, 
82, North Western Street, Manchester; 12. 


a 


to 


NE Tilghman Patent Sand-Blast, complete 

with two 42-in. by 30-in. dia. rotating 
barrels. Exhaust fans self-contained dust-extrac- 
tion unit; direct-coupled, rotary compressor by 
Reavell and all electrical gear. Can be seen 
working by appointment.—Hate & Hate 
(Tipton), Lrp., Dudley Port, Tipton, Staffs. 


MABOR PNEUMATIC MOULDING 

MACHINES fer sale. For price and 
particulars apply: Witcox & Co. (B’Ham), 
Lrp., 65-71, Barr Street, Birmingham, 19. 


M UMFoRD Type Plain Jolter by Jackman; 
4 16-in. cylinder; table 6 ft. square; capa- 
city 8,500. Pounds excellent condition. Inspec- 
ion by appointment. Offers invited.—JosrePH 
Berry, Albion Foundry, Swinton Hall Road, 
Swinton, Manchester. 


NEW Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davizs & Son, West Gorton, Manchester. 


MISCELLANEOUS 


ODERN Brassfoundry is open to consider 
= any class of casting up to 300 Ibs. in 
phosphor bronze or gunmetal.—Address_ in- 
quiries to: Union Brass Works, Brickfield 
Street, Hadfield, Manchester. 


PIERCY & CO., LTD., 
GT. TINDAL STREET, 
BIRMINGHAM 


URPLUS Foundry Plant for Sale, including 
Jackman Sandblast Table and Core 
Stoves; Tilghman Sandblast Barrels; Receiving 
Tank; Jackman Grinding Machine; Sand 
Drier ; August Borrman Core Blowing Machine ; 
Broom & Wade Air Compressor; Rotoil Sand 
Core Mixers, etc. Can be inspected at above 
address. Real bargains for quick sale. 


Tilghman Sandblast Barrel Plants; barrel 
sizes—60 in. x 40 in.; 36 in. x 20 in.; 20 in. x 
30 in. 

Tilghman Sandblast Cabinet Plants; 4 ft. € in. 
and 3 ft. 6 in. square (one for high pressure 
= lbs. per gq. in.); also small Cabinet 30 in. 

ia. 

All complete with Air Compressors, etc. 

Gas and Air Mixer by Sharpe & Preston, 
2-in. outlet. 

Six Osborne Pneumatic Jolt Press Moulding 
Machines, size 75J. 

Three Mumford Yoke Headpress Pneumatic 
Moulding Machines. 

Two Herbert Whizzer Sand Disintegrators. 

Two Brealey Type ditto. 

Heavy Double-ended Grinding Machines by 
Rowlands, Luke & Spencer, etc. 

Hand Moulding Machines by Adaptable 
Darling & Sellars, Pridmore, Samuelson, etc. 

500 Electric Motors, Dynamos, Rotary Con- 
verters, etc. 


S.C. BILSBY, a.M.1.c.£., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


THO* W. WARD LTD. 


Mumford Plain-type JOLTER by Jackman; 
5’ sq. table; lifting capacity approximately 
5,000 Ibs. 

Send for particulars of the Electrically-driven 
SAND RIDDLE. 

Two MARINE BOILERS; 12’ 6” x 10’ 6”; 
120 lbs. w.p. 

Galloway BOILER; 18’ 3” x 7 3”; 
W.p. 


80 Ibs. 


Write for Albion’’ Catalogue. 
‘Grams: Forward.’ ‘Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


’Phone: 287 SLOUGH 


MOULDING MACHINES 


FOUR LATEST TYPE ADAPTABLE HAND 
MOULDING MACHINES. Price, £14 each. 
SEVERAL NEARLY NEW UTARD POWER 
MOULDING MACHINES. Cheap. 


New Brealey type Sand Mixer. Price, £25. 
Sand Mill 4” diameter, as new. Price, £28. 
Large Herbert Sand Mixer. Price, £44. 
Very good 18-ton Ladle. Price £40. 


LARGE STOCK OF A.C. MOTORS, 
COMPRESSORS, SANDBLASTS, ETC. 


PLEASE SEND US YOUR ENQUIRIES. 


Avex. HAMMOND, °°" 
14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY! 


SELECT YOUR MACHINE 
FROM THE 


LARGEST 


STOCK OF HIGH-CLASS 
SECONDHAND 


MOULDING 


MACHINES 
IN THE WORLD 
Practical Advice Free 


Cc. W. COLEMAN, 
156, STRAND, LONDON, W.C.2. 
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